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-jfficD^xe^^7K*^v*jui±Tiext-ea^Hi)«^fc«fc^«^ (c 3 ~c 8 

[003 1] 
Hb2 4] 



(23) 



001-516804 




CH (CH 2 ) 8 



[0 0 3 2] 

zzt-aij:2^b7 a>ra©fi»-efc y . R<ntft&-? Zi&'&iatm.mW.tS&Zf to- 
mtit (C^C]o) TJ^^&^U-to Jf^L^-fiiOv^PT^U^U^^^* 

[0 0 3 3] 
Hb 2 5 ] 



[0 0 3 4] 

£ ic J: o T ft*G> H^fiffi £ 3$£ L T I v& C i: £ *i £ # V fe £ 0 

[0 0 3 5] 




[0 0 3 6] 



[<b2 6] 



(24) 
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[0037] 

=5 i>t>j^^mf Z>—mo>&m\zit (C2~Cio) 7JUJpu>x— ^r^ttf 1 ) 

^—TJlsrfQSZH&o (C2~Cio) T)l,*cUl/lL—T)Vtlt. Zf(Di-f 

jis&fttp&mmm+nmt&tf'pteK t&2xfov ^ o <^oTi*L>it^ 

l^C^^RfcLTl^&o =ffi<DT;U^b>X— ^Uli-Tyu^UV-o-T^^F- 
(*:§:iMci^i:T*=kM&oT^T4.cfc<, y^u^, x^L/>, ^pt°u>. ^ 

^^ri>u>. &<fctfy = u>£n£> 

h 2 -o- c H2-ti^^7v*JH?fe^ 0 if * Li^'j x— ^;u$u^(cii % 
TIExCcd -0(7) ^ .i?* £ HZ> 0 

[0 0 3 8] 
Hb2 7] 

HeCH 2 (CH 2 ) x 0)^ 

[0 0 3 9] 

, TK'Jx-^^^x^-it-^^^^Jl^^mt-^^^^m^^ 

I— r^KD**— 9— *<±IB R 1 t, R 4 (DTlCgfcB^ $ ftfcB&a^WlT 3 
^<DL^H^<h*g^-r^^lc(iM^b^i$g^ cr^*,. -o-o-) 

[0 0 4 0] 

iiEieicfci^T. RiiTKfft. ttMtffccfcu^Ml* (Ci~c 10 ) T;Mr;u£a 

U -Z:LXmte0fr£,5<Dm<Dm$l$:m?o R*li, -C (CH3) 3, -S i ( 
CH3) 3, -CH (RP) OCH2CH3. -CH (RP) OC (CH 3 ) 3s tL< 



(25) 
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[004 1] 
UtZ 8] 




[0042] 

i -z??j\,^ t-zfTJis, sO^Ji,. t -^>^;ufecfc^^-^>^;uA^ 
y7t?;un;uS/2-y^u-2-7^v>^i^ f h7tKQ77-;H, ^ 

/MfiKDcpm) X, fcefctfi^^bv^P^P tf)l,*TJl> (Dmcp) £ 

# (Ct-cs) 7;i^;u*fr<=>iI#£*i&o R**lt**i?ti%L±Hz±UT:fem£ 

*ltzRtR*£mi-o D c pmit Dmc p mtttl^^H^TCO^jt^m £HZ> 

o 

[0 0 4 3] 
[<k2 9] 



(26) 
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y 

A 



y 

-C(CH 3 )2 



[0 0 4 4] 

- (CH 2 ) n C (R) 2CH (R) (C (O) OR**) (CH 2 ) n 

c (r) 2 ch (c (o) or**) 2mfr*mRztiz>w&mzm?&±.ttt<D& 

[0 0 4 5] 



[<k3 0] 




COjR" 



QfQk 



R R 



- 1 m 




CO,R* 



CO,R** 



R R 



[0 0 4 6] 
[0 0 4 7] 
[0 0 4 8] 

Hb3 1 ] 



la 




[0 0 4 9] 

C Z. V R 1 t> R 4 I*±IET^S £ ftfr 1 0 <t m CV 
[0 0 5 0] 



(27) 
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mmztei^T&ztP%ftMwm^mBfttmmv&zztiz£m%ziz£^Tw 

[005 1] 
[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 
Hb3 2] 



[0 0 5 5] 

CCT?R5^t>R8|i % 3f43llZ % - (A) n C (O) OR' ' - (A) n ~OR 

' ' - (A) n -OC (O) R' \* % - (A) n -OC (O) OR' ' 

- (A) n -C (O) R' ' £ s — (A) n-OC (O) C (O) OR' ' - 
(A) n -0-A' (O) OR' ' - (A) n -OC (O) -A' -C ( 

O) OR' ' - (A) n -C (O) O-A' -C (O) OR' ' & s - (A 
) n -C (O) -A* -OR' ' - (A) n -C (O) O-A' -OC (O) 
OR' ' - (A) n -C (O) O-A' -O-A' -C (O) OR' ' 

- (A) n -C (O) O-A' -OC (O) C (O) OR* * - (A) n -C 




n 
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(R' ' ) 2 CH (R' * ) (C (O) OR' * ) fccfctf- (A) n ~C (R 

- ' ) 2 ch (c (o) or' * ) 2&fr*&ft2*iz>*&3itzizm&.w&&&m 

iU nl*0^fcl*1 CDS^-efc^o n^OOtt, At A' 
07V*;H*5e- (CdH2d> -■ea-rc<»:^#. CCT'dliT;U^U>fl* 

it. ^Pt°i^>, :?>u>. ^vi/x ^ 

Ci~Cio) TJl,*ls>frh>M1Rt<tiZ><Dt)m-£Ll\ ftmVlTJ^^^^is* 

^mm-r^m^, Tj^^^mm^^mmwm.m^tzit^m^. cci~ 

[0 0 5 6] 

c 8 ) m&j£Mfttf&&Zti$>o 

[0 0 5 7] 



[0 0 5 8] 

::ta (42^& 7(Dia<D£»refcy . R<»iiff«-r«>Jt^ici4it«ttte«fci;» 

gltf (Ci~C 10 ) TJ^Jim^m^o Jf$L^Zffi©v^P7;^b>7V* 



lit 3 3] 




:h (CH 2 ) a 



(29) 
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[0 0 5 9] 
Hb3 4] 




[0 0 6 0] 

<t «fc o T jt3fttf> Jl^fffi £;i55S L X ^ 6 c 1 1 Sfi? $ tL £ << # T? fe <g> o 
[006 1] 

o 

[0 0 6 2] 
lit 3 5 ] 




[0 0 6 3] 

^v*;U£#W-f <5>-fi§a>^f$tlc(£ (C2-CT0) 7^U>i- TJlstTHV 
X— J r;UA^#^tl'So (C2~Cio) 7;i/+l/>l- ^rJU.irli. -jffiCDi— ^ 



(30) 



$#g2 001-516804 



(iSiMci^ic-etm&oT^-ct^ , X^b>. ^Pt°U>. 

^>^u>s ^>ux ^-<7^b>. fe«fci;y — u>A^t> 

H2-0- c H 2 --ei$tii>7v*^-efcl>o ll^/K'J x— 
TIE5£<D - flfitD 7 v -h £ H<5 . 

[0 O 6 4] 
[<b3 6] 

-(CH^CH^O)^ 

[0065] 

C^T? xl£0frt>5<Dm<DM%LV&V. y l± 2 5 0 <DfiJ)(Dg2&-efc&o <ML 
x-^;U(DX^-^-^±IBR 5 7&^R 8 (7)Tlc^$^-S^S$^-r^^ 

»*a>t^r^te^-r«)iRi3i*ift^b«B«* -o-o-) 

[0 0 6 6] 

(Ci~Cio) 7^*;U**tCitT?*4. -±IBSCI=teL^ pf*0frb5(B 

raassii (hp*l<i*oam , «fcy#*L<i*o) r-&^o r' ' te-tft-rtii* 

SIC. Itlftttfe^^att (Ci~Cio) TJls*Jls* fi«ttfccfci;»«« 

(Ci~Cio) 7;i/3^i/7^U>, tK'Jx— m^xfcfc^tf^xe (C4 

~c 2 o) fliiixes^. i»5tx-^;i, N m^h>. ts&zfmi&^-'Tji' v 

» £a-To (ci~cio) 7;^+v7;i/4u>ii, ^4bbt;u^t>>u»^x— t- 

lifflS- 7 U > - O - 7;U^n>UCD J: ? izm? d i: 0>T £ ZvUtim £ X 
£ LfcX-^uSB^-efcy, Wi7)\,*ls>&t7)l'*)l'miZ**i?*itoiHz* 1 

x — =r ;u ^ v * ;k*t IBsS t? a £ *l -5 o 



(3D 



ft* 2001-516804 



[0 0 6 7] 
Hb3 7] 

[0 0 6 8] 

ifrkm&tzizmmvtte&if'Amtf; (ci~c 10 ) T)i^j^m-to 

■^^□^>^;u. v^p^iwu&^T^if «=,*i£ 0 lB9tA^9M^0>9y& L 
r. y;U/K;u^;i/. t^v^^k fh7tKPyv{7D^vi^ (KM 
v^P [5.2. 1.02.6] ^-;u) fc£fjb<$lf P»;h,£„ ^xCx— "r)\,<omt L 
r. ^ t KP77-;^»i:f7t KP tf^-jlstf&rfmf t>*i£ 0 

[0 0 6 9] 

7tC;b-;u % t^v>^;u. f h7t h*Oyy^P^>^ yll/b (h'Jv^P [ 
5. 2. 1. 02. 6] , f h7t KD77-^k t h*Pt7~;k 3 

-^-^v^^p^^-9-/-;u*^(i^/<pii^<7^-j7 h-;ugfl#-efc&it£ % r 

' ' liiXf^» (-C (O) O) tp<DWtmm=f-k%m&<&-t&Z£ltV$l3: 
[0 0 7 0] 

;uxx^;u. snn^BLxfc^ifu-h^fip^ (#J;Ltf. - (A) n -oc ( 

O) -A' -C (O) OR" ) , fccfe^Tj-^U- («7t«. - ( 
A) n -OC (O) C (O) OR' ' ) rf&^£tlZ> 0 lXf;k ffiM£1Il^= 
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[007 1] 

[0 0 7 2] 
[<fc3 8] 




in 



[0 0 7 3] 

ZZVRSfr^RlZltttl^tl&tLiZ^ - (CH2) n C (O) OH. - (CH2) 
n S03H. - (GH2) n c (O) 0"X + . - (CH2) n s O3~X + (0^^ 

pLv ql±0^tj 5(7)f B 1(7)S^ (»*L<I*0^1 % J:y»£L<f*0) T'fcy 
. nttO^bl 0(£>Pi3(Z>gi!t (»*L<l*0) -efc&o R 9 -R 1 2(7)^-tt- : rnJi 

[0 0 7 4] 

[0 0 7 5] 

[0 0 7 6] 
iit3 9] 



(33) 
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R 14 R 15 



IV 



[0077] 

CCT?Rl3^e)Rl6[±-€-*l-r*Li£att*fcl*»titt (Ci~Cio) tj^j^b. 
Ls r li0^t,5<DF B lO)S^ (*?£L<tt0fr1 N <fcy*?£L<liO) T*fc& 0 



[0 0 7 8] 

TJ^Jl^mm^y V — [£ v )Vh> (Goodall e t al) |C*t 

-r^^S4$I^I|5, 4 6 8,8 1 Q-^-lw^^^FtLTL^-S/tv'J "7 — (DT g ^ftJW & 

[0 0 7 9] 

>-$ii;x> (CPD) *fc(ia^CPDA<S*)t»^;ajgT^«]lcB^^ttfrv 
[0 0 8 0] 



Mb4 0] 




[008 1] 



(34) 
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DCPD) ZmftmT&ZtlZ&^XMMVZ&o ^OfclfclZ. DCPDJ^«=>C 

[0 0 8 2] 
[<b4 1] 




[0 0 8 3] 
[0 0 8 4] 

2-y ;u^u^>-5-*;i/7t^>^ (tfv^n [2.2.1] 'N^'h- 
^ ju^ct)^ -r — - t ;u£~— JkJ£ic o rlit & c <t £ £> „ 

[0 0 8 5] 
[ft42] 




[0 0 8 6] 

h'J7;m<D#fiT(Cfc^Tffi«$*lfcajS (ffilTltf. -3 0°Cfr£>-2 

o °o t? * ;u-t? >Bre ne* Hv^u><t sj& £ -tt & c t iz & o rust # & 

o 

[0 0 8 7] 
Ut4 3] 



(35) 
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[0088] 
[0 0 8 9] 

[0 0 9 0] 
Hb4 4] 




[009 1] 

--t-Ri7, R 18 % Ri9[i^H^+i^3tic % fifg#£7ci*#fi# (C1-C5) T 

iiii^ t -^1: ^ o t 3 ^ b 8 (M&*£i&<) <DWWi&tziz$mm 

(7)5-1 OM^jC^feli-^jCH^^t-^CIt^T-^. slt0frZ>5G>m0>W: 
Wi ($?2:L<I£0) trfey, f LTtttlA N b5 (DfUJOSIiSl L < li 1 ) "C 

fc&o s*<0. tj&<1 % ^LTR17 % Rl8fcj;tf Rl9#^;fti^lS£LT^&^ 



(36) 
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•So 

[0 0 9 2] 
lit* 5] 




Va 



Vb 



Vc 



[O 0 9 3] 

CCT?R17\ r18* t$&xfRW it**i?ti&iLlz % ?mt l£«Wfccfctf#«M* 
(C1-C5) TJ^J^B-^o ^mMCDl-Jl' hJCX^Uf*. l^frtf) & tf:f— (P 
inner) (I — . t""^ - — [A. Pinner] N Chem. Ber. N 1 6 

, 1 643 (1 8 8 3) ) [C$£o-C. £ .fcl/lX. IA. V V*T}\,<J x>f > (S. 

M. McE I va i n) irvif f-f- ^i^^^JU (J.T.Venerab 
I e) % J. Am. Chem. Soc. 7 2 - 1 6 6 1 ( 1 9 5 O) ; IX. XA. 

T-y^U^x-O (S.M.McE I v a i n) ty- x;u. K U *2> is (J. 

T.Venerable) . J.Am. Chem. S o c . x 7 5 - 3 9 8 7(1 9 

5 3) (z«korKft**LS¥a^LT^fiK-rSwi:^-e^-5o ft^iftfc^j&£ 

[0 0 9 4] 



(37) 
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lit 4- 6] 




CN 



C=NH 




c=NH 2 + cr 




Cl 




C(OCH 3 ) 3 



[0 0 9 5] 

=?— h) t-&slt MJTn-=i^v^;u*;u>xx^u££firr& (x~/^. 

;br7-f > [H. M e e r w e i n] . t°— 7^— [P. B o r n e r ] . 
. 7vis3. [O. F u c h s] . Xy^. vx-f . [H. J. S a s s e] 

% JL~j=J-. is3.Uy h [H.Schrodt] . fc^l^vif X fc°;U [ J. S p i 
I I e] s Chem. Ber.. 8_9_ s 2060 (1956) ) „ 
[0 0 9 6] 

m&<o&o\~. t;bhixf;ui. mit?mm. a^itfcmm. t$&zfmm<D 

^©ixfyi/^iSt^ct^t^o ?f-;u hxx^;u*-e-s^*7c[*^S^ 

[0 0 9 7] 
[<t4 7] 



(38) 



4#S 2001-516804 



L.C(OCH 3 ) 3 
V C(OCH 3 ) 3 



J^/C(OCH 3 ) 3 
-^-/^C(OCH 3 ) 3 



C(OCH 3 ) 3 
^C(OCH 3 ) 3 




^COOH 
X(0)0CH 3 

L/COOH 
^ A ^/ S ^C(OpCH 3 

C(0)OCH 3 
^-COOH 




[0 0 9 8] 

T <fc tfx x t- ;u tngS* fc I* v x X -r bS^I^ £ - 1 1 7? # & „ 
[0099] 



[<t4 8] 





C(0)OH 




^v^C(0)OR 17 

C(0)OR 17 
C(0)OR 17 



C(0)OH 




[0 1 0 0] 

^zvR^it^H'eti^iLiz. (c^cs) r;u*;u£a-r 



(39) 
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m^mzmm Ltz*<Dtpx*miztia*#M lx m^m.^mo—m&at^'m*nt 

mm^^m^mmmTju^—ju (r17oh> <d#£tt?. it3srFT*3~4B# 
mi}Qm-?z>ztiz&-oxmz>*iz> 0 festM±. h^«s*. sr-^-r-f ^iftat* 

Tf.iy— k mmtR^zo [bf 4 ] . &t&it*T\s^tpxmm^mxv>( vzfn 
\i)i,jL^)i,Tsi'<Dn&Tiztei^x&fc£&&ztiz&^xm-Mfr*mm^& 

r#t>*Lfc^txx^;KD;1^^^ajf§«^<»: LT&ffllhh,l£cfcL\, CCDS? 

mmmz&^xmmt. jxfcj£2izmw2tiz>&?izjL7.Tj\,it£ti& 0 l^l 

&#t>. xxTr;ui-tg»^izt-r'ic#^-r^T;u^r^»<i:iim^-S>T^;uS^ 

[0101] 
[0 10 2] 

m % p. q, r fccfcl/s^O-Cfe^Te I VCDTI^I^BJ^+t^^Ey V— ICfc 
[0 10 3] 

2 4 8 n m(7MJ£5l-fcf+&3lIffll-23l' v T±BEx£l I > I 1 1 fc^tflVtf) R^fr* R™ 

&&TfRiUt7JL-j\,Mu2^mmx&fr3it>tj:^zt&mmznm2tiz>o 

[0 10 4] 



(40) 
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Utt^m 4, 9 6 0,8 5 7-^-|ClHtg$ttrfcy, -?"<DlSt£l»B^$ffl»lC 
£-f*£*L& 0 xtl ^bV0^/7-i-iHbitll Che m. Rev. 1996 
„ 9_6 . 6 6 3-6 8 1 lZ&WLZtiXl***^*sVJ*ttMm¥bO>ttTT*&m 

P^T^^ (sp i roketa I) 0) if *> £> j&N(Dfttett:J&T?#i£-r £ d t 

affit&cjcotgsiciiBs^^fefe*, fitot, scut vc 

[0 10 5] 

^>^>h*;U7|?>||TO»*. *«ttfc,fctf* y— >ft;§» (gut 

L<ftl^„ f©^ 5 ft*°'J "7— l*IjHaU£0>«fcifc (0.26N. 7KSHfc J rh^ 

TMAH) *T?l*5*<«ffiLftl^ 2ES&SlSlCfclt &tK 

tK U v — a>«B3to^ c ;h, e, (Dfcifttt ft *° 'J ^ - Iz BUT § *Ktfjft fflljjS t? fc & o 
ftoT. aS*lft*^>MtettA<Sg* L < ft < -^-CftTKttt m»ftSB*Ltt*< 
^RT&TffcStKsBlcfclvrtt, 5t 1 1 (D^ES '? — t<Dm?i-'&fr>-&$:!&Wt-?Z>&. I 

(A) n -C (O) OR' ' % - (A) n -OC (O) OR' ' % - (A) n -0 



(41) 
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C (O) -A' -C (O) OR' ' % fccfctf- (A) n -OC (O) C (O) O 

jZUG)*;^— -cfcy. ::tA, a' , n. &«fci/R' • te±K-c3£tt£jh.fc 

[0 1 0 6] 

-m{i^#^-r ^>a)A^ y LL^ 0 tk y ■7-*ijjfc8a<D£ y ouwt. ±ttt 1 1 
i ~ v <dt izmw z titz&ncD^s z h&m y & Lm.&.frk>mF$.£ 

[0 10 7] 

li. (i) M9l«^ft O^tvx) S£ (ROMP) % (2) romp^jctK 
mmu. fccfctf (3) #iDM^a#$*L-5„ ±SB^0)#/7liTsE5ei 

ft 3 £ fc y ftm<Dm&$m+ -stK'j v-^at*. 

[0 10 8] 
[flS49] 
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[0 1 0 9] 

r o m p 7tx° 'J v - ittttaW'S *° U -7 - £: & Slit £ ^-T -5 . romptK'J 

[0 110] 

^HEO^y 7-(ittJjDS£-|C«fc3rt\ fc£lM4BB3JMfi##S£- (ROMP) 

[0111] 
Hb5 0] 



(43) 
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F-C 1 

I ( 

R R 
[0 112] 

cc-CR' fr^R'-'li^-ft^-tfEiC I ^bVt'Ji^WR^^R 19 ^! 
L. mfiOfrt, 5<Dm<DM1&-efo l ) . a\*7$ > )^—±mtp<Dm i >J&LmiiL<DWl$: 

[0 113] 

*§£br(d romp m&ftit. mmm y AMm&mm<Dft&TT:m% t^mm* xm 
m^m^mt. *BMmwiz<&te£tiz>xmm*m5. 053,471^5,2 

O 2. 8 8-!-|Ziem£;h.Tl,>£o 
[0 1 14] 

— 0<7>ROMP(DH^S4ilZfcL>r. ^Bjro^^/T- l* s WO 9 5- 
US 9 6 5 5\Ztm£ft&&(D<Dlm£m-mft)l>T-OJ±&tzlt*XS^A.&m 

*L<5ttli. &J 1 O O : 1 frb&)2, 0 0 0:1 GO^HlCfe-S^^fe l ) . 5^5 0 
O : 1 <DJ£W$?£Ll^o J£j£l£. v>7PPX£> % V^PP*$> % ^DDK 

£>&J 4 O fi*%<DTO#\ L < f£&)6A N £>&] 2 5 fim%a>@ff2#A<H3E!£ 
H-SOXZ+^Tffe^^^T'fe^o ISJ5JE(£^0 o C^f>5i$6 0°C. *?£L< Ii2ft2 

o°c^t> 5 o o c<D$Qfflo)}&mxmm-?z>zttfx£z> 0 

[0 1 1 5] 




(44) 
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It. J5J&^lcfrfr&7j<3itI±7j£ft] 1 0 0°Cj;y t,m<ft}2 2 0°C<i:y 
Jg. $?£L<li&J1 5 0^^$t|2 0 0°C0)m<D : ,&mz1feft-?&ZtT°&&o 
[0 116] 

WJ f4^?4*4lj (Encyclopedia of Polymer 
Sc i ence) s va^^'J- T>K (John Wiley 

8c Sons). J_3. 7 O 8 (1 9 8 8) iCfBi&^fLT l^<5„ 
[0 1 1 7] 

% (1 9 3nm) [Z*t LTffitLfc^B^tt^^o X l^*£tf"C'fc < % SH7tJg;jS14 
[0 118] 

[0 119] 
[0 12 0] 

at 5 1 ] 



(45) 
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L y MX z 



CA 



a 



[0121] 

ZZtfLlil , 2£fcf*30<D*$£^£:*rf 3IE&^£SU Mtt$VI I I&GD3 
l±0. 1^fcl*2Tfcy. zfiOfrl Tffcy % fLty <t z <D^^|B]B$IC 0 IC 

l r c a it ll is it 14 * ^ > * — t - ■* > -e fe & 0 

[0 12 2] 
[0 1 2 3] 

l tensy 1 1 1 * ^ cattle lEfi $ 4* t£lE<i ^<z> z <h -e $ „ o ^ 

y. KiBWttJtiaw^jsttrfcy. ifiir ^^./fj ^-ii+i^y 7-^ 
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T^;u^;u*^if b4x&„ -«se*Jlc±=5CDJ;5lc^a^tL^)3|]!fe^ (ii) icfc 

>t£ 7T £i&*s-r ^ c <t ic o t mv 1 1 1 a a- >fg& ^^it^t^z 

. *fci*^^xe<D^-rH-e : fe, t fc<. ^LTitm=Kfccti;^ii^ (ci~c 2 o) t 
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ffccfel/^b— K 7K*P^-^p^— K H;n>x;u**— K h U 37 
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«bA<r'#^)o — T-3j->C7)il4R$^fc^JICliB F 4 -. PF 6 -, A I F 

3O3SCF3-. S b F6", Sb F5SO3F-, AsFj', hJI^;U=j- P T^L=J— 

v (CF3C02-) . ^>^^;u^-p^p tr**— h (C2F5C02-) . ^^"^ 
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tiitxCVML IXfc<£tf XllllcfcMt&±fE7'J;uS0>BlflSR 20 . R 2 K 
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TCE.de Boer). IA. x;k X^. — > (M. L. H. G r e e n 

) „ T— ;U. e— . (R. B. K i n g) % T-JU. <rX$ — (R. K o e s t 

e r ) s tf— T^.i-^r— (P. L. I . N a g y ) % V— . X*. vn^^+F 

- (G. N. S c h r a u z e r ) t>0>mft&BUt*£lZ]S[1&m& (A d v a n c 
es in Organometallic Chemi s t r y) $2|; ^ 
^> h (W. T. D e n t ) , T— ;U. □ ( R. Long) fc 
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I ger) Rec.Trav.Ch im. Pay B a s . 8 8 (1 9 6 9) 2 
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E n N i (C6F5) 2 

Ll^o n#2(D<!:#. EliyIfJH-f;k fh7th'P77> (TH 
■7— ^fi4^CDflJ^{*^2, 000 : 1^bi^1 OO : 1 (DtEffl-efe^o MJ£J&f* 

a/v^-y-v^ h;ux>i|(Dj^b*l^&*ic&u-c. Jfto°C7!>><=>&)7 o°c. 

*?£L<fi$*J1 0°Cfrt>#tj5 0°C, EbK#£L< 1^2 0°Cfr«^4 0°C(DfB 

x» t*x (/\°— ?n^o?x^;u) ^>r;i^ tfx 

. tfx (f h7th'D^7» t*x (/\°— 37;u^-p^x^;u) ^^ufccfctft: 
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<h LT^VI 1 1 «e^b^«J $»«T? £ S -f * >14MBi4^<7)ft^fi<J^ =6 CD 

7-h\ is7"f~ — K ft*>7t-K *i<ki(DJDt^\Q^>^i ; 
fc£U^#$Stt (C1-C40) T;U^r;UT-^->> 7i-;i/7-tXDSDf*;i, 
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5-^++>-7;l,^-p-2, 4 -^>£ K 1, 1, 1-h 'J^M-n- 
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£ ft s *b*«i l r t ct i\, 
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;KDtt3EM£t a>.£ lt, x^;k ^Pt°;u. ^;u. ^<>^;u. ^ 

iWK ^^;U. *<^;k. y-;U. t^U* 0>fv;k Kt^>;K h'J^rv 

h7fv;k ^<>^T r i>;u, ^^fyik ^^£^:>;u. ^-^^^*>;u 

K^a^k fccfc(/Cti^>(DM14ff^(D$n$ (C1-C25) TJ^JV ; t* 
— tu;k £ p^;u. ^>^--;k ^-tz-;K ^->?-x-;u s y 

. ^>^T J -t-;u. ^Jp+f-^-te-JK ^^^^r-tz-^u. ^ £^-tz_;b N y -y^f 

-te—JU* zi-tz fccfct/CtLt>COmt±^(DJP^ (C2~C25) T JV^J— 

JU; Z>jl-)\,^ MJJK ^y'J^k -7-^;Hf0>*O# (C6~C25) T'J— 

^<>v;u. 7i*fJk 7i>^at°Jk :i>7f;k 7i>^v;k ^-7 
V-frO^iVmOt^ (07-025) ; v£p:?P tf;U. v^D^fjl, 

% v^P^>^;U. v^P'N^vJk ^P^^JU* v^P^^U. 2— J 
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£tf±tZV%m£tltz (C 5 ~Ci 6 ) v^OT^^r^m^b^tR^tl^o n(*1 
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R 21 ^^*;n*ffl:a«fc«fet;»tlltt (ci~c 50 ) t;u*;k & VP}tzL<te ( 
(ci~C4o) cfcy»£L< li (C2~c 3 o) 7;u^r;u^«=>«tR£*i,£ 
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t°'J^-OA % fccfcUJi-rzi v;u-4- ( 1 -^^;u^>^;u) t°Uv-^A^ 
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e»JS/>S## (0lJ*.l£s 1,10-7it>hP'JX 2,2' -vt°'jv;U) 
. 1 , 4-v7»-1 , 3-vT-tf^^^X>. 1. 4-i?7'J- ;U- 1 , 3- 
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I I 
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Sit Kn*;nf;u"efcy. nii2^bi 0T?fc<5> ; ; T-tz h— Mj;u. ^> 
if 5£x— <D*DMt£x— ; ^*x— (vif^xjb7-f K) cz>£n 

#*r«X^7-f K ; TJUi>> : X^tf> : h U 7 'J — ;U*X Z? 4 > K 'J 

jv % K'J^nt 0 ;^ h'j^a^k ::;h,£>(D/\o>f >itmmte) . t* 
x (v^x^^/t^x^^r J ) x£> % tfx (*>;?x— ;ufcx^-r s) zfn/i^^ 
tfx (^fji/t^7-f/) ^a/N°>. tfx (i^x^UTfrx^-r V ) 
(S) - (-) 2.2' -t*X (v7i-m7^) -1.1' -fUi-? 1 ? 

(R) - (+) -2.2' -tfx (v^x^ut^x?^ y ) -i.T -/W 
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c c -e r31 ittti^tinziz, ±mz^x^m £ titzt® £ t K □ t> ;u t: 

-f K ^^-ft'fh, ^-h>; (ci~C2o) t;u^f;ux;u^v Kt7)$P$-X 
;u*^>K; (C6-C20) ;ux;u**v h\ (07-040) t;u*j U— 
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/^v^Aif^Wi-h, K^>X- P d C I 2 ( P P h 3) 2. 

7A (II) tfx ( h'j^i^PT-tz^r— h) . /<7>^A (ll) ex (Tiz^u 

T-feh^— K) % /^v^A (II) 2-X^;U^-9VX— K Pd (Tt ^_ 
H) 2 (PPh 3 ) 2 ^ (II) ^0 5 h\ /^v^A (II) ?P 'J h\ 

/^v^A (II) 3-£V h\ /^v^A (II) :**vh\ T-tr h- h'J^U 
hUX (MJ7i-Ma70) /\°^v^A (II) t" h^7;U^-D7tf^— K 

^h^^x (Tizh-h'j;u) /^i^A (II) ^ h^-yj^n^— k 

OPt'X (7-tz b- MJJl') /^v^A (II) . v^nntfX (h'J^i^U* 
X^-f» /^7V^A (II) . v^PPtfX ('OV'-h'JJU) /^vOA (II 
) . /^v^AT-tz^UTiz h*— K /^v^AtfX (T-tz h U ;U) S?£ 
P^-fK. /^v^AtfX (vyf;i/X;i/^v K) v^P^-fK. -«v^U7 

A. -7^I/X^;UA^/ x— K N i C I 2 (P P h3) 2s N i C I 2 (P P 
h2CH2) 2- (P (v^P^+v^U) 3) H N i (PI12P (C6H4) CO2) . 
(PPh3) (C6H5) N i (Ph2PCH = C (O) Ph) . tfX (2.2.6, 
6— -r h^^^;U-3, ->i>j-*— h) ^->>r;U (II) . -v*T)^ (I 

I) ^7;i/ta7t^7t h^- hf h7/W —v*T)\, (II) 
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hU ?;u;*-P7-b^;uT-tr h*— hv/W Kb— K — v>t)\, (II) T-tz^UT 
-b h*— Kt" h^/W Kb- K — — V*T)\, (II) T"tz^— K — 
y^u^PSK, -•yWn?'!' h\ p p^^v;u= y ^UT-tz'r— K 

f*yi-K nA;uh (II) K raA;uh (II) 7-tz^UT-tr h"*— 

K n/^bh (III) 7-te^-;u7-tz M — K zi/-?;uh (II) k>*/x— k 

/<;U h^U=p^ h\ =J/OUh^P5h\ P P^^vJU^AjU hT-fe'f— K 
3/\>h (II) Xf7b-h, n/\*;uh (II) f h77^ta^l/-h, ~yz>^j- 

>m$k. t&<m (id % mtwi ci i o . mtf* (id . inti* am „ kim* 

(Ml) , T±^JUT-iz h±— hi* (III) , ^xP-fe>. JU^r-OAhUX (h 

(T-tr h- mjju) v^p^-fK. h7+x (v^^;ux;u7tx^rv 
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A I R 32 3-XQX 

CZ-eR32|j:f^i[4iiz s Itattfc^^illtt (Ci~C 2 0) 7)1**)^ ( 

C6~C24> 7"J— ;K (C7~C20) 7^;MnM^ (C3-C10) v-?P7;Mr 

;u£«U Qi4Jft*s at?*. tt«ttas«fctf5Mfttt (^-020 

) 7;Ua*"X (C 6 -C 2 4) TU-;U^^Fv^b,iS«$tL-g)/\P>7-*Mb!fel*fc 
li^/xpy^-fb^-efey . fLt xl^O^b 2. 5 % HF£L<li0fr£>2T?fc<g> 
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^a. h y-f v^^ut^s^a. hM-2->^;u:?^;u7JU5^'y'A. h 
U - 3 =f-)\,?=f-)\,T)\,'s. -^A. h u — 2 ^;u^>t;ut;us — ^A. 
MJ-3-> ^;u^>^;ut;u s — ^ A. hj - 4 - > ^;u^< >^;ut/u £ — O 

A, h'J-2-^^;U^^rv^T;U5— ^A, K 'J - 3 ^/U'Mri^UTJUS 

— ^A. h 'J^-^^yuT^us-^A. h'jx-2-y ;utK;u-;ut;u5— ^AH 

h 'JT^Mn'UT'JUS-^A ; v^^l/JJl/S-^A^ P7-f K, ylfib 
T^bS-^A^ P^f h\ V'T V^P t°;U7;U5-^A<7P^-< h\ v^V^f 
;UT;U5— ^A^P^-T K!£(D*n£vT;u*JU7;U5-0A/\P>f >^bi ; >^ 

-OAy-? P^-T h\ ^7;i/5-OAy^P7-f h\ -f V ^JUT^U 5 — 

^;UT;U5— ^A-feX^ P^-f h\ lf^7^5-^AtX^P7'f h\ Zf 
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[0 1 8 8] 

^PVXt^;/ KH0>ilJSf*. ^-ttt><D/N>^ K(D^JgM^Ho^^-r§C 
<t(C<fc or iE5ifZ;ll|^^tL-5o /\> V h<DMJgMISa)^g[i. 1 9 8 84£fMT(£> 

*>-r 'J •<>^-9-'fl>X©l7. X— a»;h>(F.A.Cotton) £ 

i>— ■ 0^;U^>V> (G. W i I k i n s o n) \Z& 65fcii&*Hb^(D 1 0 7^ 

[0 18 9] 



[it 6 3] 



o 




o 
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ZMt&tfLft. mf&mit&va. &£xsmE.mft (t>L&mztitn£) &m.it*mm 

[O 1 9 0] 

*UT>=}-=E>Wl (HSbFg) (Olm^m = m y A<D : M^m^. T^USx^A/B 
F3 • X— n-=y— h/-v'T)i,/&=E)i,t£h<'\ 0/9/1/0. 5 ~ 2 <h U ? 

[0191] 

1 . ry^Hf^A^yi- h + HS b F6+9 B F3 ■ X— 7^— h+10 
h'Jif^l/S-^A -»■ SttttJflE 

-^A05P#W^T;U5-^A^b^. fc^h'JX (/\°— ^7U^P^xx;u) 
7fi □ >0>$O # v & ;u-f b & -5 o 
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SttftMS 

[0 19 2] 

n N i (C 6 F 5 ) 2©*-*»»M6*lc«*:o-C«k»**ifc»K , J-7— 14, ^OtKUv 
— ±«<D^oa>3M«(Dii>fc < i: t-olc/'?— 7;u^-n 77x-;u«^^ LTL^ 

[0 1 9 3] 

*«i»a)*-fi6»«iiit &m#Mi&&m^tzfci&iz. mm%mzmmw&5-7L 
t\ ^^r-y->s ^-^^>^c);^*>c7)jp#iiBfe^ am 

14) ct-fb7K^ ; v^P^>^>-^v^P^^>^$0^i^5e^b7Km ; 'O-fc? 
> s ^PP'O-tf^ o-v^ PPK>-tf>, h;UX>. fc<t:U^rvb>a>50£ 
5fS^^b7K^ ; P^< h\ ^pp*JUA. ±)— 7t"C>^ P^>f 
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[0 1 9 4] 

. 2-S**nnx*>©jo#£3IHbft<b7K*. fc«fe^ P P'O'tr >X>- h p<< 
[O 1 9 5] 

f* 2 0 : l^blOO.OOO : 1. » £ L < I* 5 0 : 1^b20,000 : 1. 
cfc y L< I* 1 O 0 : 1 fr£> 1 0,000: 1 <D®ffl-C t <fc l^o 
[0 1 9 6] 

^A. fc^tf'J^OiO ^mVMI^MCD^E^Htlil OO : 1 L < I* 

30 : 1JUT. ltif*L<U20 : 1 JilTG)ii-efc^ 0 
[0 1 9 7] 

mH^limVII I^MI~>F*LT0. 2 5 : 1^b20 : 1 (DjEfflCD^ >UJ±1? 

;Uht(D|gffl[i4 : 1 lilT, *?£L< 1*2 : 1 aTtfc^o 
[0 19 8] 
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< l±-6 0°C^b9 0°C, ^LTftfc#£L< li- 1 0°C^t> 8 0°CCD$Gffl-efc 

•So 

[0 19 9] 
[0200] 

& £3l3t y T - Zm-Sir % ffi(D3E. tz o tz m&X y . £ In 5 CD * / \° =5 v ^ A« 
[020 1] 

^■%^(D^mz^'oxm^tz^ 1 ) V— ^1,000^^1,000,0 
0 0. L< l£$)2. O 0 0^b*<)7 0 0,000. y*f£L < f*^5, O O 
0frbJ&5 O O.OOO, f ITltJff L<li|<1 1 0,00 0^bi^50, O O 
OCDf&fflCD^* (M n ) X±tfLZ1xZ> 0 
[0 2 0 2] 

^ffa-itJ:-3Ti|?l5 0 0^^500,00 O (D^ffl-efM-TS C <fc 

«yiiL*<4»A<4~5 otfe^pt; =fv-(*. rasm-r* 
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[O 2 0 3] 
[lb6 4] 

CH 2 = C(RorH), CH 2 = CH 

I I 
A OR 

[O 2 0 4] 
[0 2 0 5] 
[0 2 0 6] 

lite 5] 

R. 

f 

CH, = C 

\ 

R. 

[0 2 0 7] 

*ju. #Mtfc£fci£3E#$M7; (C2~c 40 ) t;u^-;u. fc£tf/\ny>£a-r 

o 

[0 2 0 8] 

±sRmm&W}m<Dtpx*b. x^u> % ^□t°u>> 4-y^u-i 

s 1 -^-fc> % 1 -tHz>. 1 , 7 -7h^^vX>. *5«fcl/ 1 , 6-^-^7^ vX 
fc&lMif V^UXDiD^ mf¥H&7j<2~ 1 0 Tf or-* >r 

[0 2 0 9] 
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x^u>. tf i 1 — r-te>. 4-y^;u-l->* 

iIII^ift^J«t: L-cii&JliW-ettfci*. 

[0210] 

I^CTAIi. N Bit/T- a^^USdS-^TttO. 1 O^E;Uo/o^i=> 5 0 
; E;U%m±iD|Qffla)MT:^ffl-e#<5> 0 iCTAli, 0. I 0frt>1 o=Ej^%<Dm 

mx^m^ti^>(Dtm^L< . o. i o^^s. ot^roiitjiffl^^s^ 

tm&lz&ftLX. CTACDitJtli (#£E"^"-5> N B11'ttzt£ ; E>' "7 — CD£MlwJfc"3l^ 

r) 5 o^=;u%£|g;L&fii. #y*.i£ 6 o^t> 8 o^;u%T?t,«fci\, ^-y=f-7— p 

TA<7);1^^d:yig< (0iJ*li\ 1 O 0^%J: ij t^f <) t^^fc^ 
LTjfA$tL^>C<!:lz^S-r^c<!:[iM^-efeyMom<^^C < t-cfc^>o 51331 
[0 2 1 1 ] 

mCT A(DW&TX*m&£tlZ>*mW(D7$ l ) V— liSftl , 00O^blKl5O O, 
0 0 0. $?£L<(i5fa2, OOO frh>m 300, 000. L < l±2fa 5 , O 

O 0fr«=>$*j2 O O, O O O (DfgfflCD^a (M n ) £*rr& 0 
[0 2 12] 
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mm±m (atrnthm) frt>uz> 0 &mz s mmmmM^mmmm<om^2 ot 

&<5 (yi>f. If—. 0 M^xPb [J.V.Cr ive I lo e t a I . ] , 
it^m^MzWT\z—^-P h bvX K Che m. Mater.. 1996. 
8. 3 7 6-3 8 1) o 
[0 2 13] 

It. h^U-h (t r i f lates) (0«Jx.li, h U 7 1 -;UX;Ut^ — ^ A 
h'J^b— h) . tfPtfP — ;U t°P;tfP — ;UCD h y*»>b— h) ; h 

— K ^7^ta7^i!^-h. h'j^;u^-p>^>x;u7tx^.— h(Dia#^- 

; t KD + W 5 K(DiXf a, a' - If X-*JU/tx=;U- 5?T V 

>^xx^;UA^If bti-5, flfe©ii^JB:3fe»BBJfeSiJI±. b-f^UX^ (Re i 
chmanis et a I . ) . C h e m. M a t e r . _3_. 3 9 5 „ (199 
1) icIHtE^tvTLN^o hUT'J— ;^jl/*z-7A*fcl*S?7!J- JUS — K-^ 
A^^#^-r^>*afi£^l±. ag«^*3t (193H300nm) icsrr&isjg** 

X^U/t^-^A^Tffe^o S3flfcBMJBJ&SiJ^I4, /K'J ~?—<D 1 1 0 0w/w% 
££#><5o »*LLN;lJttBffl(i5^t) 5 0 w/-w%-efe^>o 
[0 2 14] 

eBJiffl»lc£tt*ftS#SWrS&4 f 2 5 0.05 3-S§-, 4,37 1,60 5-S§-. fcj: 
1/4,49 1,62 8^-IZlBiK^^LT^^o *^BJIi^(7>«^(D±g^J^^ 

I 
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[0 2 15] 

u (b> foiamzttLxmz? * j^^comm^mtftL. fir ( C ) mmz 

[0 2 1 6] 

j^^tL^o Jg^^^icji^p^u^^'ja-yu^^ux— f;u7-bf- h (p 

GMEA) . T^P^T— K ?L=5- )\,=? 1 =r— h^^-S^- 

o°cfrh 1 5 0 o c<Da^)^^^7c;aJt^■e7JPllft-r^c«!:*<^f^Lt^o 

AA<a^-cfcy. aima*fci*x«. #*u<i*tti 93nm^&5 

1 4 nm. »£L<I*8|1 9 3 nmfr€>2 4 8 n m(D;fogjb<®^e&£S&HI&St 
. ftj 1 #fH)<D}ll*B#IHL ^9 0°Cfr£> 1 5 0°CCD^i6f)^7c;gitt?MAPlfe-r'S 
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[0 2 17] 
[0 2 18] 

-^tvi-ik fe-S^liIeIS&»«(D$Q$««[Hll^T-tz>^y lc||-r>5 0 l^lffi 
[H]S&T-fe>^UIi. (a) *^B^O^vPIISffi U hffl^^ b ^ § 7 >f JbA 

x-M-fozmiL. (b) my << jiJx&mmmzKLx&onmizmftL. u) 
<dsh£ £ *itz z> * ;uap^ icess £ ff$j?rr ^xfifc <t o r Ji kmc $ titz\sim 

[0 2 19] 
[0 2 2 0] 

mtoiz&vR^*tih>&M7jk-rz>®.mz5ktz-? 0 mmmm\tmm<omtfinz<o^m 
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tz&b. my* k uvx Kiisj^tt'T^-^x^^^y (r i e) miz^x^m^i 

X hCDR I EjSj£jW6tt*U*i£lM$^ ^SCD0^^t>M^I4*^yJB^e*ITffe^ 
[022 1] 

1 /#7 7^vXh 10 

2 TK'JtKP + vXf b>l/VXh 0.9 8 

3 2 4 8 n m (^^i^) 1.14 
(TO 'J Is— h*— *K 'J #5 

#B4#SqPf&5. 3 7 2.9 1 2-^-) 

4 1 9 3 nm (tK'JT^ U U— h^— tK'JV— . 1.9 6 
7U>b [Allen et a I.]. £$BS PIE. 

2 4 3 8 ( 1 ) . 4 7 4 (1 9 9 5) ) 

5 Tfc^ETK'J y;U7tf;u*> o. 8 3 

[0 2 2 2] 
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^j££i§7jQ£^ 7^ u u- htm^Hti^, tK'Jt-41*. i 

9 3 n mfcfc^T3ilB14££&*-t*£7* 'J b- bm&n±\~&*£ Ltl^ ( 
p- t KP+vXf U>CSo*< 1 9 3 nml:fcl\t#uT^I)l/vX hOtti 

fc<fc^--te<t&&o tK'JV— 5li. 1 9 3 nmlC^TigBJ14£^{£-r67clt-e 
f$^7t hbv>X (U2) <7)x^^><7*ilJtJ:y ttlLZfc 

3t^*Lfcrt?|g(DWf4lCffl^-r-5R I E#14£*TT*u 1 9 3 nmt'iit^Uv 
X h ^«ij^-r>&7c*)^lcIB$^7r ZtltZV(D-?'<T<Dm?i-$:&Z-Z>&m-e&Z> 

5 1 > ?*14£> ,6 v 1 i * < f«j ,£ £ tttt -e # & o c / h itt<M <te&t -m^=FPi 

mcDJLvT^^v&mtim'p-t&zt&xM (x^^. =r*> [H.Gokan] 

% IX.IV3- [S.Esho] „ fcefcl/^'T. — V [Y.Ohnishi] 
.J. Electrochem. Soc. 130 (1) . 143 (1983)) lz 
feSt^HTL^^o C<7)<££|C»-5#. 7pJ V— 5(7)X^>^J£li^#^£: 
T<7 'J b— H^<!:(DP B 1lc#^E-r^li-rT'&^o ttJM b^ ^ >l43l#ttl3R«k 

y t w^-tz m x ^ > ^ £ - <t tarn < ^ # - <t -e & & 0 

[0 2 2 3] 

HJ&0IJ1 

■r^p> (^tt^#) aa*+Lfc«i*<**flt^fc5 om i <Dtf3*miz. 5- 

(2. O g v 10. 3mmo I „ I^rV, X> KJ±= 4 4 : 5 6) ^SA 
LTCo -CD^^^tlfc^y V— !Z. ^7PPK>-t£> (5ml) *<Z>77 3 -7'JJU 
/^7V^A^P7^ K~*i* (38m g> 1 0 3 jtimo I) £^PP'<>-tf> ( 
5ml) tfC^^^-tJ-^^U^PT^^^^^H (99mg, 290/imo I) |C 3 
0^AMtT^7JaL^LT (3tj8L/S:^bffl*l»*-rS/=A) UOUif.TZU 
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-tfftWLLtzo mrfw-zmmi* * s -jis-ctitftL. nrnz-etz* ewey*— 

(DURAl* 1 . 5 g (7 5%) r*feo7= 0 l^/K'J "7 — ^roiXf^^t / "7 — <D 

1 7 28 cm-1 (C = 0#,$g) % 1 2 5 1 c m"1 (C-0-C#iHi) 
£1* 1 3 6 9 t 1 3 9 2 cm -1 ( t - :?^U&(7)$# 14) lc£>lt&3KlV*> Kilifc 
»/7- (^Oh>NMR) ^#?EL^t^i:^^-r^H^#rlcJ;oT 
EEB^^ttTCo RtK'JT— (Mw) (i22. 500-efc§CiWofc 

o (1 0^C/»©*SiSKT?*nl»**L-6) S3HTlcfcl+-S«ftM*»«f (TGA) 

lector. setKu v— f*$tj2 1 o°c£-es&tfjic££T?fcy % £ £ic2 6 o°c£-e 

^9 0%) -T-5Z<b:^BJb^lC^o7=o 
[0 2 2 4] 
HM^IJ 2 

isnmm) tti**ifcjn$»*tifc 5 om i ©*7xnii:, y;u 

7^;U^> (0.8g, 8. 6mmo I ) % 1 . 2-i><7 PPXS > (8ml) % 

&if5 -j ;u7K;u^>-*-/utK>^(D t -^nxfju (*j;U/K- t — ^ h*- 

W;M0l/*» (0.2g. ImmoM+V, l>h'tt=44:5 6) J 
SALfco c<B«#£*Lfc£iftl::. --vWf^Wi-h (3/imo I 

) % h'jX/^— ^;U^-P^x^;U/KD> (2 3 //mo I) fcJcrjMJlWJI/ 

s^a (2 7//mo i) ^sfflas-easioLfco ^ADiS^i^JS^ec y % i 

-Hftt£«£t»-fc:o ^3tK'J V— (7)i|Xfili0. 9 g (90%) -Cfcofco M=i7Ky 
T-O^iliG P Cii^fflLNt^btl, ^^5 3 5,000 (Mw 
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[0 2 2 5] 

mmm3 

j ;utK;u^>-*;utK>^<d t -:?^;uxxtju t h^W jutf 

SU^» (2.2g, 11. 3mmo I % I^FV, X> KJt= 4 4 : 5 6) 
LTCo -CDjt^^tL/c^y "7— i?^PPX$> (6ml) *CD^ 3 -T'J;b 
/^V^A^P^^ K~fr{fc (2 9mg. 7 4 //mo I) £v^PPX£> (6 
m I ) *$<F>=r V=7Z>)i,jTUW&L& (6 1 mg % 31 1/imo I) IC 3 Oftfflfrlf 

.4 g (64%) -efcofco tt#y*— troixf^ft/ ^— <z>#^f*. i 

7 2 8 c m _1 (C = 0#$g) % 1251cm"l (C-0-C#ffl§) fc«fc7jTl 3 6 

9 t 1 3 9 2 cm-1 ( t -^;HI<D4*14) icfc(+53£iv*> KtsMfcJfc©^-/ 
v— *fcl**;U7|?>tt , &flB* (^p h>NMRfc<i;Tj I r) 7b*#3ELfc:l>z 
*-r#n«»«ffC«fcoT|I^$*Lf=o I^tHUV-CD^T* (Mw) 1*54, 1 O 
0T?ft«ZfcWofc. (1 0°C/#(D#^M£T*7Jnl&£ft6) a*Ticfcit 
^lftfi*^#f (TGA) Id^oT. RtKU V-li&|2 1 0 o C*^lftfi*JIC^T?fe 
££l::2 5 0°C£T*(7)M«^jb<fcfc£^2 9%T*&& (CWV^f> 
t -Z?^Jl,&ii<5£±\zm$;LX 5 - S Jl,#)\,*>-l3J\,#>JSt0>j\*=Etf*) 
-7— rf&t>tl&^t £tfLTI^<5) Zt^L. ^LTi^/K'JV— jb<2&4 0 0 0 C 

[0 2 2 6] 
H»i]4 

^P> (&ftffi«) »«**Lfc«»»*«iLfc1 0 0m I (D^xjfiic. y 
;U?K;U^> ( 1 . 1 6 g . 12.3mmol) , 1, 2-y^DDl$>(50m 
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I) fc£7j5-/;U/1^u*>-?j;U7K>^cD t -^f;nxf;b (td^tK- t - 

^h+V/^WO) (0.6g, 3.1mmo M + V, I>Fifc=4 4: 
56) £&ALfco dO)«#**Lt=?&jftl=. /^7V^At*X (2,2,6,6-f 
h^^U-3. 5 v**— h) (3 1 A/mo I) thU^-^;!/ 
^~P^x-;U7tfP> (2 7 9 //mo I) £JlH;gJgt: j&Jjn L7c 0 ^J£J££ 1 6 B# 

^y— ;u-eJ5fe^ U 8 o 0 c(DM&*-7>tp-Q-i&$Lm£-&tzo p*°'J 

"7— (DliXiliO. 5 4 g (3 1%) -CfcoTco 
[O 2 2 7] 
H»!J 5 

f7P> (SftiSMI) *H^*lfc«#»£flM.fc5 Om I (Dtf^XmiC, 5- 

y )U7$j\,*>-t))i<F>M<D t -^fjuxtii' (7j;u/t?- t - ~J h^pw ;utK 

(4. 4 g. 2 2. 7mmo I % I+V, X> Kit= 4 4 : 5 6) £1£A 
Ltco C(7)jtl^^4X7rjt;-SlC. v-7 (7ml) *(7> 77 3 ~7 U ;U/^ 

S/^A^'P^-f K— Si* (41.5mg, 1 13//mo I) ^DDI$> ( 
7ml) *<7)ir h^^^PffllKfi (4 2mg. 2 1 5//mo I ) |C3 0#R!J^ 

x*mi\-rz>ztiz&^xm&£titztefem%L&. mm : ^mxmmLtz 0 mztitz 
&.fem£Vi&te®x'7 5°c&x-%&btzo 9 0^. mm^wmitLx^cDTn 

— (2. 2 i g. 50%) £#fc 0 (i ot:/»a)»ffliSje-elDj»**L*) M 

TKfclf&flfcM^ffr (TGA) (CcfcoT. — I*ftj2 1 0°C*T'flft6<JIC 

S^-efcy. ^ bic2 6 o 0 c^-e(Dfiaffl^A<fcfccfc^-2 8%T-fe^> (c^xii-r 
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y:?T->-efc§ t -??-)\,&ti<n±izm4zLX 5-y ;utK;u*>-±>;M<>&<d 
4 o o°ci::fcu-c£<b «ita^9 0%) -r-SctA<Wt>AM=&ofc 0 i^?K 

U (7)^*1*. M n = 3. 3 0 0 g/mo I % Mw=6. 9 0 0 g/mo I ( 
[0 2 2 8] 

mmme 

f7P> (Sfltffi*) «i«$*Lfc«»#^fll?Lfc5 0m I (OiS^T.m^. 5- 

;u*» ©Mftfex^vRtti* (o.6g) mLfc. z^HttSsh.*:^-? 

— |Z % y^7PPI$> (10ml) «£<D 77 3 -T ^U/^V^A^P^ 

& (30mg) £v>7PPX$> (20ml) tpO^*-*? JL* P 7 >T^E >^ 

IS (5 0mg) IZ3 O^IB^ItraftlL-tLT (^Lfc^big^^-r^fc^ 

— ju-e&itu $£«k£i±fco ^tK'J v-(djJx*i*o. 5 g (8 5%) -efe 

ofco (Mw) 1*46,900. £#ffcf£f*2. .4tfc«Zi 

[0 2 2 9] 

HJS0IJ7 

■x77P> tt«**tfclt#P#*«7Lfc 1 0 0ml CD^XjfllC. y 

/U/R/U*> (4.0 1g, 4 2. 6mmo I ) „ 1, 2-v^PPX-$r> (50m 

i) fc£tf5-y ;U7K;u^>-^,;u7H>^(Dt -7fJH7xf;i/ (2uU/-K- t - 

^ H^rV/;b7t<;U^» (2g, 10.3mmol, X^V. I>KI^) £ 
SAL7r 0 ZL(Dm$¥£titzmmz. (3ml) *-er? 3 - 

7 l J^7V ( 7A7P7'f h-ift: (1 Orng, 2 7. 3 /imo I) £^"t>-37 
^tP7>f^>ii (19.6mg, 5 7 //mo I ) t 3 OflrdJKJ£$-t*-£ L 
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'J V— 0>J]XSl£4. 1 5gt'feof:„ KutKU"*— <D^«liG PC;££ffll^T 
#tf>?>*U *<D#*mtf6 1 8, 000 (Mw) . ^»tfcttA<7. 1 V Z> C t # 

[0 2 3 0] 

HWJ8 

f7o> »B£:h.fc«#»£flM.fci 0 0m l<D**^XjffilZ s y 

;UtH;U^> (3. 7 5 g % 3 9. 8mmo I ) „ 1 , 2-v^PPX$ > (50m 

i) fc<fctf5-/ jU7|C/u*>-a;u7|*>ila> t -^fjnxf;i t- 

h^W JU7f?JU*» (2g, 10.3mmo U X^V, I>KI^*) £ 

ol % h'JT. (/<— ^;U^|-P^xz:jU7t<a» ( 1 O 8 //mo I ) t MJX^;U 
T^S-^A (1 2 0iUmo I) ) ^aMJSTf Lfc. BJEJ££7 2BtM£ 

*$s— ^-esML, *>ifiU — n>-e3fe#Ltr&ic, 80°c(DK^^— 
^i/tfi-e-ifttefll^-ti-fco utK'J v— (7>i|x»i*i . 6 6 g-efeofco SptK'J-7 

— <D#=?*ltG P C;££ffll^T3fc46£>*U fCD^ilil 9 4, 0 0 0 (Mw) 
. ^^tfe14l*2. 3T'fe^)Z<tA<^ofr 0 ^zitK'J V— ifroixf^i; 
V— 1 7 30cm"1 (C = 0#H§) t1 154cm _1 (C — O— CW 
fig) lcfclt-5/\*> Ftitz^mCD^ES "7— (^Ph>NMR) tfft&Ltel^^tt: 
wr*mi»«f 1= £ o THEE £;h,*r„ 
[02 3 1] 

mmm9 

•r^P> (£*tffi4I) t«*tifc«l*#$ixfc 1 O Om I <D*7X)Sl:, 1 
PPX^r> (2 5ml) fcefctf 5 - J JUtK>^<D t - 

^fJH^f^ (*;U/"K- t -J h + W ;UtH>U^» (10 g< 51.5mm 
o U i+V, x> KS^fel) £&AL7c 0 C<D««s$Hfc»j*lc % 1,2-v 
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^POI^(IOml) tpT* 71*-7 l ) a*?* KuMte (8 2 

mg. 223/Jmol) G^V-yfr* P 7 >T=E >B£IS (2 O Omg. 5 8 1 
//mo I) <t 3 0ftfflJx.1fc£-£ : tLX^'(<7U7\Z7Z?4 T* ^i^f <5 d £ 

y— ;ut?ft$*u KJft^-a-fco tI^tKut— (DJRfti*4. 5 g-e&ofco 

[0 2 3 2] 

H»y 1 0 

^7P> (&ftffi«D ««£ftfc«*M*£fli*.fc1 0 0m I (Dtf^K:. 1 

,2-^pni$> (50mi) s 5-y ;u7t?;u^>-*;U7K>^0) t 

;HXf;i/ t h + v/ (5g, 2 5. 8mmo I « 

X^V. X> KS-frtt) \ y;U7t<;U^> (O. 8 2 g, 8. 7mmo I ) fc<£t£5 
- h'JXh^i/v'J^^WO (0.47g, 1 . 8mmo I ) ^SALfc 0 

zomwztitzmmz. i,2-^oni$> (iomn *-e;7 3 -7"j;u/* 

^V^A^P^-f (47.2mg, 1 2 8/imo I ) h^^l^P 

IS^iS (138mg, 700//mol) i3 O^^Sf&cFii"-?- LT"7-f £ P tKT 

ii5.3gtfcofc„ is*— tKu v— (D^MfiG p c&£jBivc#:tf>'b*u 

CD^*(*3 9. 9 O O (Mw) . £#lfcttl±3. 2 t'fc|>Ci:A^ofco 
[0 2 3 3] 
1 

•x37P> (SftME) »«£:h.fc«#»£tta.fc5 0m I ©tf^XjfilC. 7. 
25g (3 7.5mmo I e) ^tOl/^XD t - ^fyHAf 1.9g ( 
1 2. 5mmo I e) JbXXf ;k 5 0m I CD^Sit^(7> 

^□pi^^^al, m^^itzm^7j^>nm^.Txmm.Ltz 0 =fz>u 

> (SftiHI) tt«£*Lfc«#fc£tt*.fc iOml ©*7Xll:, O. O 3 6 5 
g (0.1 mm o I) (D (S^ttfC^Ey "7 — *tftli$£<DJ£# 5 O O / 1 
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O) tfS-T'JJU/^v^A^ u=H h-f«:t2m I CD is<7 □ PX* >£1£A 
LTio S"J<D 10ml CDltf^X&ICKiO. 0 3 4 4 g (0.1 mm o I ) (D^*-*? 
)\,jTU7^=f-=£^WMt 2m I CDv^PPX^>^gALfco ftfe^^l*. 7'J 
^/^v^^P7-f K-«^;^^^^-9-37;u^-PT>^ z E>^lg^«i: 

-< i x^-e;i^-r 3 c <t ir ^ o tii^fc, m^&fciMcDftfWJi ^ 

ffll^T^E/ "7— itSftfCStfinU *#£;ft7c£l£;l^l£6 0°C-C2 0B#r B 1it^Lyc 

£ £P U P h /\ y ^ vmm L . ^ > * icttiSi* £ t G fe(D*° U v— 
tfm^tltzo ^<DW.mt2. 3 g. 2 6%T&ofc 0 #«=>;Kfc7tx 0 'J^— ^SSI 
£TT?f£*i£-fe!\ GP C^ffl^T^-CD^M^^Lfco GPCI*,f l JX^U> 
mm&m^tzTHFtp-Qm^fttzo ti&ttl*. Mn=1,950g/mo I e 
. Mw=3, 1 5 0 g/mo I e C t jWitB£ ftfc 1 HNMRI*. y ;U?H 

[0 2 3 4] 

H»J 1 2 

T?P> (^fS^«) *fc«£ftfc}g#M^£iii;tfc5 0m I (Dtf^xmi^ 2. 
42 g (1 2.5mmo I e) C0/^l/*>© t -^H7.f 5.7 g ( 
3 7. 5 mm o I e) <DJ JU^J^XD^ f;H7f;k 5 0 m I CD^SIS^CD 

^cDJt^5 o o/i -e7? 3 -T , j;u/^ J 7v'7A^P7'r K~*^^o. 03 6 5 g 

(0. 1 mmo I ) fccfctf P PX£ >£2m I &ALfc„ glJCD 1 Om I (DJS 
=?XmzltO. 0 3 4 4 g (0. 1 mmo I ) (D^tt? )l>* P T >J-=E >^0<h 
2 m I (Dv^ppx$>£&AL*:o ttttftftl** T 'J JU/^ v<7 P ^ -f K 
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. 05g. 2 m^tltzrf') GPC 

£m^T^<Z>#^S£#=BTL7c 0 GPCI£7K'jX^b>*2££ffll^cTH F^T* 
t#t>^Xfco l^^ml*. Mn = 1 . 4 4 0 g/mo I e . Mw = 2, 000 g/m 

o l e-efc<5>z«!:^5il^[^tLyco 1 HNMRI*. </ ;U7t*;u*><D«/ fJUXfJl' 
<*: t - ;uxxf ;kd^^ i> c t <!: '>ifl) t -?T)i'tsa7kftM±m.Va 

[0 2 3 5] 

mmm 1 3 

2 g (7 . 9 4mmo I e) <7) v*j;U/t<>l£<0 tf P [2. 2. V] ^ I 5 

-x>-x^v. - 2 - t -^;k x^y-3-^;uxx^u75^^£& 

AU 1 5m I <Dm'gm.'lk<Di&it*Tls>t 1 0m I <D * $ J — ;U£&A L 

. «t>ttfc^^T;U=r>#fflmTT:^Lfco ^?P> (g$|i5*I) 
fcittfM#£ff 10ml =EJ ^— ^to^Oik^5 0 0/ 1 T% 

^3-7iJ^/^7i/^A^ P^-f K— *te£0. 00588g (0.015 8 mm 
o I ) fccfcU^t* -^>£2m I ISALfco %\(D 10m l (0**7X^(31*0. 
0 1 0 8 g (0.0 3 1 2mmo I ) 0)^7;i/tP7>f t^iiSi: 2m I 

a^jtis t ? m p t -e >mis^ £ £ k -7 -r ^ v v x ^ -e;i^-r z> 

&S£fel^;££#*:o K;514MfeM^;^^vU >v£ffll^T 5 0°CT^y "7— 
jg&lcsJiJjQU t#t>HfcSfD;M^^M;at?l eBfPtflii^LTco B^St^J^liAP 

;»^ttSfe(D@fM (6 5%) £f#fc 0 R^"F*I±. Mn=1 0,25 0 
g/mo le.Mw=1 9.700 g/mo I e (T H F If & G P C. /tf 
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[0 2 3 6] 
H»J 1 4 

3. 0 6 g (1 2. 8 mm o I e) (Dt* v£ P [2.2. 1] ^^h— 5 -X> — X 
^rV % I4V-2, 3-^±S^^mV^=f-)VJL7. ; r)lOm.^^t 2. 5 g (1 
2. 8 mm o I e) ;U/ti>U*>0) t -^fJUXfJ^SA L. 3fclC 1 5m 
I (Om^m.^t:(Omt^=f-\y^t 10ml ©>$y-/^gAU #t>Hfrjt^$ 

T)^>nm%.Tx*m%Ltz 0 =r?u^ (&mmm) fawztitzmwmzmTLtz 

10ml (Dfi^XB.lZ. 0.0 1 8 8 g (0.05 2 mm o I ) (D (t/ 
m(Oitt<5 0 0/1 &mZ>tz£>(D) 7'J^7vWD7^ Kllftt2m I 
aUtfls^U^&ALfco SlJCDI Om I C&tf^XflSI-liO. 0 3 5 7 g (O. 1 
0 4mmo I ) (O^^yj^ P 7 ^^=E>Mmt 2 m I U>^gA 

;!l^!l£M;£-ei 6B#p B Ht^Lfr 0 TOfc^JgiiaQteJI t>*i-T. I£;£&£0. 5 

2 3%) £|#fc„ IS^Mli, Mn = 1 5. 7 0 0 g/mo I e. Mw=3 2, 1 
OOg/mo I e (THF^Cfclt^GPC. /K'J Xfo&ZLtrf 

5iiS^tbf-o 1 HNMRIi. /;i/tOl/^>a)>f;nxf;i/i: t - ^f;nxf 

Tizteitzmmmfttir (tga) iz^ot. ksKu-^— iz%n ss^xmmz 

SStfcy, ^bC2 9 O'C^tWli^fcfcckf 2 Ow t o^fei) (Ztl 
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[0 2 3 7] 
m WJ 1 5 

tfv^P [2. 2. 1 ] ^^h-5-X>-X^rV. 3-v^;UtK 

>-2. 3-v*;u^-:>^b^j?)c^tLfco x+vmtii*i±. 1 9 o°cttox> 

[0 2 3 8] 

SMUJHaM* 2 5 0m I (DHOPAJS^XafC 1 6. O g (O. O 8 2 
4m o I e) ©ft^I+Vy >St 3 5 g (O. 1846 

mo i e) <r>=r b-^yjisl-nmm hUifmv-7A$SALfc. I^^^X 
alette Lfc&, ztiC3 oom i o)v^ p ^ >^7;^>HiaT-e*- 

. ^^-^PIZJijl-^^^Lfco ^-(7)il^-lC3 5m I (DX^yUv?^ V^P t° 

^MjS-CI 5B#r B 1ttSL^ 0 f#t>*UrJ5fS;l^l£5 Om I (Dig^KHt^T* 3 
Ettai-T^C tlZcfcoT^^SL. *(Dik5 Om I (DlKit h l ) *"? AT? 3 Stt 

(7)-r^;^-efc-5y M0^>®a^ci:i+V-vXf^iXf^1 5g (7 

5%) ^#^>nfco 
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iHNMR (CDC I 3) : d = 1 . 2 2 (3H; t. CH3) . d = 1 . 4 7 ( 
1H) % d=2. 1 5 (1H) . d = 2.58 (2H; s. CJ1COO) , d = 3 
.07 (2H; S< Zf*J yi/<^y K) . d=4. 1 0 ( 2 H ; rru C H2) \ d = 
6.19 (2H;s, C = C). FI-MS (DIP) =M + - (2 3 8) 
[0 2 3 9] 

mmm i 6 

t?S/£ □ [2.2.1] ^^K-5-I>-X^rV-2-t-^fyH7.f;k 

-r^p > immmm) sistifc^ji^fcsom i a>i p*js^x=> 

|Z % 1 . 5 g (9.1 5mmo I e) (DM^^C^^r V — 7~ ^ ^2BS7M$!U 10ml 
(DM'gW.&fti&it* fUX 20ml (0.209mo I e) 0t-^; — ;U 
^j^QLfco Z0)^lC7. 5g (0.061mo I e s) ^UT 5 ^ t° 'J 

^>£;3sADU mhtltzm$i£7 5 0 C-e8B#Hil3S£$-frfco &7K^li#)tf>l*;g(t 

7K (^b7K^) < y t^JDLfc, ;;tf8Lfc@ff^£5i£LTfrb7K^& 

i*LtSfe(DM 01X3*8. 5 g. 6 0%) $mtzo 

1HNMR (CDC I3) : d = 1 . 4 7 (9H;s > t - ZfTJV) , d = 1 . 6 
0 (1H) % d = 2. 1 5 (1H) . d = 2.58 (2H;m, CJ±COO) „ d 
= 3.07 (2H; s. Z? 'J v\>^V K) . d = 6.19 (2H; s.C = C) „ 
d = 10.31 (1H;^D-K, COOH) 
[0 2 4 0] 
1 7 

v73;U/1?>^<Dt*i>^ □ [2.2.1] ^^K-5-X>-X^rV-2- t 

^mit^^iix./i: 1 0 0m I CDHOP^Jg^ ^ A=l IC N / ;UtK;U*> *>± )\, 
?K>^(D^^X^rV t -^Jl^XX^U^Q. 7g (0.0408mo I e) 
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. f h77Jl/tDli (> 'J ^ f mV-^AJ 6. 0 5 g (0.0 40 8mo I 
e) SALTCo ^?^*=>l~££L7c&. ZtLlCI 00m I CD P P P< * 

Z3 two w a* tio-jioaizitm^zmmLtzo t<Dm^zi.3 

m I ©if^v-f V^P t°;U7 5>£j5is7JDU SfE^fs^lCtf) o < yii*T** 
0m I 0!)^b7K*;S.jaT?3|5Ittai-ri ) Ztl=<feor^«a31*L. f(Dt5 0m I 

te^nns-eaMSLfco nfeoDjafri^^&tL. *<D»(*i*ts»fl;L>&tf>fc. 

1 HNMR (CDC I 3) : d = 1 . 4 5 ( 9 H ; s s t — ^^U) . d = 1 . 4 
7 (1H) , d = 2.15 (1H) , d = 2.54 (2H ; rru CH.COO) % d 
= 3.07 ( 2 H ; Z?*J K) , d = 3 . 6 5 ( 3 H ; s % CH3) % 

d = 6. 1 9 (2 H ; s. C = C) 
[024 1] 

y ;U7t?;U^>-73;U/K>^ (2.0g. 1 4. 5mmo U x+V. X>K;1^!&I 
) £v^PPX$> (20ml ) £&AL7c 0 CCDif^$Hfr;l^tl[C. y7P 
PZL^z > (5ml) c^CD^S-T'iJ^y^^^^A^ P^-f K— JH* (6mg. 1 
6 //mo I ) £v£PP:L$> (5m I ) *P<D 7 J\s* P T ^T=E >^ig ( 

50mg ( 146/imo I) (C 3 0 flfljj&MtTaHl] L LT (OTLfc^blS^ 
KS3c"T 5 /=«>!::) v^^P7tfT^^;u^--CiiSiJ-r^ci:lCcfeor^$tL7cM 
HBBSflnfjSanLfc:. ^ct>&. »£*i*:S^*B$ i SB^JS/E^-e-T 
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U $Zm£lttz 0 ^TfC'J v-£D1|XmI*1 . 2 g (60%) rfcofco i£*°'J^— 
CD#^* (Mw) l±2 2,0 0 0. ^^tfett(i2. 
[0 2 4 2] 

CCOtK'J V— CO— Sfl (O. 5 g) £KOHCD0. 1 Nif^K^jfc ( 1 Oml ) lZ 
[0 2 4 3] 

i 9 

hXX^;KDt°^-— (Pinner) ^f&(£ ~ !£ 0 

xfi i . ■< 5 Kt4xxT;ui£gt<D^J& 

?l&7*?*=itpVJx.fc$:mMLtzo mZP^^^tpl-. lOOg (0.8 4mol 
) <DS ;U/t?;U^>* — h'J^ (NB-CN) s 37ml (O. 9 1 mo I) 
C9SRS7K> — 2 O Om I (D&7Kvx^/ui— ^yU^fSBLfco ^7 

^x=j^7K7K;§I^Ati. 6ig (1.6 7 mo I) a>*£Jft£*t7K3&£»;*S*fci£ 
«J*Lfc*<e>SES^I&*T?1 . 5B#p B 1^^1±yc 0 |£:7^X=i£0 0 ClC{£o7i;ft 
jfcJtrtlC-lftlSBLfco £«k jg^«Sl4S-fbLT r^-- ^7 j C/j:otL^ 0 
&i£LX'^frt Lf Lt$blc2 0 0m I ©vxf;n- T^&T&tiDLtzo 1^^ 
^*z]£ x B#tfflt^L^7!)<b;^Jt^^b^ 1 oar B 1«#Lfco I OBi v itl 
Lfc-T 5 Kttxx^U&g^o&^liz^oT^U -3 0 0ml COvx^;ux— 
7-;i/T?5|Hlifc^Lf=o 5»b> 2 O gCDpfeJSJ&N B-CN*<HJi|R^tiyCo 
[0 2 4 4] 

-f 5 R£xx^7U&i£cnijR^I£7 6% (120g, 0.64mol) Vft-otz 
O. 5 LCO^XzUC. 5 6. 7 g (0.3 Omo I ) CO-f 5 KftlXfJl/ttS 
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x 37ml (0. 9 1 mo I ) <7>&|7.M * J — Jl^ fed: 1*2 5 0ml (D^TK^/'ft 

m^Ltz 0 6 8~6 9°C/3mrnH S (Dffi&£^&%fttim>\5l.£1Xtzo 1|X^I* 
5 0% (30g, O. 1 5mo I) ^fr^tzo 1 H N M R#5fc;£ iCcfctU^ %£>)X 
7c£j£4&)li9 7 +%<D5-/;U7t-0U*>-2- h 'jy h^r (t^hlX 

[0245] 

HJfetflJ 2 O 

1 6m I (75 1 , 2 - P PX-$* >tf 0)2. 1 6 g (10. 9 mm o I ) <D C7 H 

9c (0CH3) 3 u;u?tOu*> h'j^^u^uhxx^u) Jtjfcr;:, v^pp 

l^>*t1mo I ero7 l J;l/^7V9A^P7'f h-tt*:i: 2mo I e (D^^r 

-9- -?)\,* p 7 >m >istB t zm-s l l r m £ *ifc*-fbaia>a:««B ^mj-t s 

0^PDI^>|:^Lf:O.O8mmo I AlC*!^ L7c 0 

*W-J5J£;I£!&l£7 0°C(7);fi;§lzAtLr 2 OB#^J55&$-a:^o 
[0 2 4 6] 

[0 2 4 7] 
JRSli1.28g (6 0%) -Cfeofco 
[0 2 4 8] 

Hii^j 2 1 

^P [2. 2. 1 ] ^^h-5-X>- 2 ^>)UT-t2^— h (1B.44g, O. 
1 1 O 9m o I ) . / ^7tv/U*>0> t -^H^f;i/ (21.55g, 0.11 
0 9mo I) &<fct/7 5m I (O h;UX>£&AL7c 0 x ^UfiiJg [t*X/^— 7 

;ut|-p 7i-;^-^;kd h;ux>$g#\ (To i) n i (C6F5) 2] 
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£0. 5 3 6 7 g (1.10 9mmo I) © (To I) N i (C6F5) 2^1 5m 

wt^^x emmmmztitzo n^titzmmz h;ux>-e#i*u tkuv— £ 
. n&Tv-Bk¥Lm£-etzo ^°'j^-co^j|xa(±2 4. 9 g (63%) -efeo 

fco ^'j7-©^iliGPC$ffll^^Mltb^fco Mn = 21,OOOfc 
J;i;Mw=5 2,OOOt'fcof:. zi tH U "7 — (D N M R^Dfl^ek^T^ t —Z?¥ 

;bxx^;uSl*5 i mo i zttfyjkZtitzo stK'Jt— © I R^tfrCi 

[0 2 4 9] 

mmm 2 2 

^•o [2. 2.1] "^h-5-x>-2->5^ux^;u:fc — h (4. 03 

g N 0.0205mo I) „ y )UtftU*>2s<D t -^fJHXf;l/ (3. 9 8 g « O 
.020 5mo I ) 0 m I 0) h;UX>£J£A Lfco — ^^UttJg [fcfX 

/<— 7JI/t07i- JU— ~J*T)\,G> HUX>tH*. (To I) N i (C6F5) £] 
0. 0991 g (0.204 9mmo I ) CD (To I ) N i (C6F5) £ 

M;S-cH4fTiwfc^r 6^Hi^*ifco mbtitzmmz h;ux>T?$HiRL. *° 

JtffiT'-C-lifete«*-a-f=. #UV--<DJMiJ|R*l*4. 1 6g (5 2% 
) tfe-pfco tK'J?— <D^»(±G P C^m^T^ttlt^ftfco M n = 2 2 , 
0 0 Ofc<fctfMw= 5 8. 0 OOtfeofc, 3 ?K U "7— © N M R##r K<fc o T . 
t-^f;HXfJHIi5 0mo I %#£"f &C£#3F£:h.f::o zitK'Jv— (DI 

[0 2 5 0] 

HJfctflJ 2 3 
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<7P [2. 2. 1] ^^h-5-x>-2->5 1 ;u^^;u*— tK^— h (1 7. 1 

5 g, 0.0764mo I) . /JUtR/U^XD t -^f;HXf^ ( 1 4. 8 5 g 
, 0.07 6 4mo I ) t$£tf7 2m I (D hJUX>£}§:A Lfco — ^^Ufttag [ 

tfx/N°— ^;b^-P37i-;u- v*t)\,q> h;ux>fgft % (Toi)Ni (C6F5) 

2l O. 3699g (0.76 4 4 mm o I) © (To I) N i (C6F5 

>-c3fe?ta,-JtffiT-e-«W£j»*-frfc. 7tx°uv-(7)mmJiR«(ii 7. 53 & (5 

4%) -efco/-o *°'J^ — <D^ml£G PC^ffl^T^mMltf>tlfco Mn=2 
2,0 0 0JdJ:^Mw=5 8, 0 0 OTfcofco 3 tK »J "7— 0> N M R^#flCcfc oT 
„ t-^^XXf^Sli5 4mo I ZttfijiZtltzo ~?—<D 

[025 1] 
HS£0lJ 2 4 

y J\st£)I,*Zs(D t -^f;H^f;i/ (2 9. 9 2 g, O. 1 5 4mo I ) ^SAL 
. 'XlZZZmtefc^ b-f >l£ (15.10g, 0. 1 5 4mo I ) <t90ml <Z>^7 □ 
pK>-tf>^AL^ 0 C(D;1^^3Ie]^L. t^t(DS*5l»4 Lfc Q 3fc 
lc. W<=»tLfcJSi^;S^^8 o°c^-eADi&L^o 1 Om I (D<? a n^>-if>^<o 

0.9948 g (0.0 4mo I) 0>^O x J^ )^<~ KjSSI^ i?*;HW*6#J 

«feK**1±f=o #t>^^7tx°'J V-CDS»I±2 0. 6 2gtfcU, iR*l*4 5. 
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8%-Cfeofco /-K'J•7-(D^ : F*liGPC^ffll^r^^#^ltt>ntco Mn = 4, 
2 O OfcJ:l/Mw= 8, 8 O O-efeofro =l ?K U CO N M R##f ot, t 
-^UA^fttSutAtjRiftifc. =jtKU7-C0 I R^«flzJ:or. t 
^;USi:i!l7Kv b-f >&*COffi:£7b<#£^6c£jb^£;Kfr„ 
[0 2 5 2] 
H^^J 2 5 

tfv^P [2. 2. 1 ] h- 5-X>- 2->T;UT-fe^— h (13.3 g> 

0. 0 7 9 9 mo I ) , J ^U/R/U* >C0 t -^fjH^fJL- (15.70g s 0. 
0 8 0 8mo I ) £«AU ;*lCf£*£&|7k^ (1 5. 8 5 g. 0.162 

mo I) t9 Om I C0<^ □ □ "O-fcf >£*§:A Lfc<> C1C0;I^£ 3 0)18^ L . f 
^TCOgtfft^Bfc^L*:,, »P>^fcSCE:;1^^8 0°C^-eiD^Lfc o 10 

m I (D<7 POK>-tf>43CD1 . O 4 3 8 g (O. O 4 1 mo I ) ©X>V-f^/^- 

*lfco »^ttfc^ 0 U^-^^iS^^-9->lca^3X^ # 'J 

^fst*i$t-^>*-e-ifttei$^fc. »t,Hfc^7K'j^-c/>a*ii2 i 

.89g-t?fey. JR*I44 8. 7%r*feofr 0 tK'JV— CO^TMIiG P C£ffll^T 
^gfcttltbftfco Mn = 3, O O 0fc«fcl/Mw=6, 6 O O-efcofro ZItKUT— 
CONMR^flrf^oT, T-tz^r— h»<t t -^;U*7b<#£t-&Z <!: *<5*$*lfc 
0 zuKM V— CO I R##fl=cfc^-C. T-tr^— t -^^;U»*5cfcl/*l7K^U 
-f £ C £: £ titz* 

[0 2 5 3] 

mmm 2 e 

t -B u N BIXf;i//N B-COOHC05 O : 50=J7K'J^7— 
;UtK>^CO t -^H^f/l, (2g. I Ommo I) £ -/ JU/fr/U* ;utK> 
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H(1.38g. 1 Ommo I) IfiALfc. Z0>ffl$2tltzM'£tiS\zmm&& 

vmmm ( t -^;u/ K) (2.9 g ) »u f»f>*ifcjE^«a$- 

1 3 0°C^"CML. 1 6l^nBa#*«ltfc. f#^>*l,^7teU ^ — (THFi 
iXDM^lcnUStt) £^*^>*l-;:fcl§:£-t!\ *>iflU £ig&c7>Km*>*2. 9 
1 g (l^bip 8 6 %) «t £fifctt£#fco #b^yt@^7K'J^-CDMwli2 O 
, O O O-efcy > Mnli3,0 0 OTffeofco zitK'J V— CD I R v NMRfccfctfT 

[0 2 5 4] 

n mm 2 7 

t — B u NBl^f^/N B-Me N B iXfJKOS 0 : 5 03/K'J ^7 — 

tH^i^i^fiolf f i^Tfl) 5 0m i cDtf^xjffiiz. y ;U7tf;u*>±i 

Jls7$>M<D t -^fJH^f^ (2g. 1 Ommo I) <t / ;U7tOU*>*UU7K> 
iO^f^XXfJl/ (1.5 gl 1 Ommo I) ^iSALfr 0 d CDjf 
^fz^ffl^JtT^teSiJ ( t -^;i//^-t+v K) (2. 9 g) £;£JjnL. 

82 g (tK-fb*2 3 96) ttZ&£.fiLm*m-o m^tltzmm^ 1 ) "7-C7>Mwli3 
5,OOOt'&y, Mnli6,0 0 0tfeofc. 3 /K U "7— <0 I R . NMRfiW 

t g a i= <fc or. =i /-k y -v-omfittf — mmo^E s^—o^is v lm 

[0 2 5 5] 

mmm 2 8 

t — B u NBIXf^/E t T DIAf;KD 5 O : 5 O zi/K'J "7— 

llgjf i^i^loIlHi^Tfl) 1 oom i h;ux> (4 

Oml) % y;M*;U*>*;U7t*>ft<D t -^fJUXf/b ( 1 . 9 4 g, 10m 
mo I) fccfcU^ h7V^ P K^riZ^^U/K^CDX^JUXX^U (2.32g 
, 1 Ommo I ) £&ALfco CC7>lf#£ftfc^ J3ffl;SJgT* 5m I CD h;UX 
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UK (3 4m g. 0. 042 mm o I) mfeZmuLtz* 1 B#Pb^. X^Utf — 
K-fil/ (0.015ml, 0.156mmol) £;£JjQL. 1 B#P B 1ii# Ltz 0 

V&mZlttz* 3.46g (J|X$8 1%) ©a^'J?- (Mw=2 2 1.0 0 0. 
Mn = 1 33.000) tfm&Ztltzo 
[0 2 5 6] 

»jRTHE^fe (Ru) £Bfc*Lfc. »&*Lfc*KU V-£ISj£iEiijMe OH^IC;^ 

mnta&&<D^7\?w-&mz 0 

[0 2 5 7] 

mmm 2 9 

t - B u N BXXf ^/E t T DlXf JKD 50 : 5 0 zitK'J "7— 

*ttfll'l*#$«iLB.oS*3?BI«T<z> i 0 0m i <D#^*Jllc* h;ux> (8 

0ml) , y )\,ifs)\,^ls-h)\,if^WL<» t -T'fJUXf;!/ (3.9g, 2 0 mm 
o I) fccfctf^ h^V^ P K^V^Tt^SgCDX^UXX^U (4.64g, 
2 0mmo I) ^tAU:. ^(OjSjfJ^^I-lliSSt'Sm I CD Hl/X> 
*tf>t:X (h'Jv^P^vm7>f» 'Ov'Jf^l/f-^Av^ng K 

(6 8mg. 0.0 8 3mmo I) ^^^^DLfco 2B#flf)&. IfJl/t*^H 
— ^r;U (0.030ml, 0.31 mmo I ) £;3sJ)QL. 2 BtfyiJg^ Lfco 
[0 2 5 8] 

m*fttz&-wi$imfe : £i' , )Ji j f)['t> : 7 2xizmLT. mmx-m^om^mtz 

0 #e»*lfc»j«*ia*jMo OHZmuLX *>i®i|RjftU g^TT^ 

6. 54 g (i|K^7 7%) C0=l7tx o 'J-7— (Mw=244.000. Mn = 

1 8 2.000) rf®til£*ltzo #^X$Ef£;UJgliDS C£ffll^T3l'IS£*U 2 

[02 59] 

H»J 3 0 

t — B u N BlXfil'/ E t T DIXf;KC5 0 : 5 OzitK'J — 

«*^«^#$fflt7lE.*3M*^*-rS3 0 Om I CDX^>UX^C7)Sf&tl 
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|C % h;UX> (9 0ml) % J )l,-fc)\,*^±)i,T£^m.<D t -^f;HXfil/ (3 
. 9 g. 2 Ommo I ) fc^tf^r h^V? a K-r-fe V^^ViOlf^IXf 
;U (4.6 4g. 2 Ommo I) $SALfc 0 Cl(D}f # I ^Jlffl;UJt 1? 

5m I <Z> h;UX>*(7)t*X ( h 'J V"i7 P^Jrv;U7^X^-f » ^>v'Jf>;i/f 
-■^Av^O'Jh* (6 8mg N 0.0 8 3mmol) Lfc<, 2 B#Fh1& 

. I^l/t*^H-f;i/ (0.030ml, 0.31 mm o I ) ^^AaLs 1 6 B# 
IW«#Lfco 7K^ (3 50 ps i g) ^SCSSIC^DL. ;UJ££1 7 5°C|Z7B# 

£JMtLfc„ NMR;£IC<fcoT. SzitK'J -7-*<9 5 %7kl*Hb£;txTl^ 
(Mw= 237,000. Mn = 1 6 3.000) „ 

[0 2 6 0] 

mmm 3 1 

t -B u N BIXf;i//E t T DIXfyi/fl)5 O : 5 0 3^°'J7- 
««5*«#1*£.«*mo£3lS£^-r£3 0 0m I <D*T>ls*mM<D&fc& 
fZ x h;i/X> (9 0ml) % J ;U7t?;U^>7D;U^>M0) t -^fJUXf^ (2 

. 9 g. 1 5 mm o I ) fc^l^r h^v^P Kir-tr >7j;utK>^(Dx^;ux;*-t- 
;U (3. 5 g> 1 5mmo I ) £&ALfc 0 C<D}f}*$^c^lC^SlSJg-^ 5 
m I CO h;ux>(£(Z)t:X (MJv^PA+yjl/,tX7Y» ^>v'J^>;u^- 
7A^P'JK (50mg, 0.060mmo I) »Jft^aS*P.Lfc 0 2 BtPtfjgL 
7K^ (8 00 p s i g) ^JSJ^SIC^PL. ;£Jg£l 7 5°ClC7B#r B 1$t^L^o 

J5J£&. f# £ *Lfc £ v 'J * y ;u * ^ A iz® l . 7KiPHb $ ftfc =3 # 'J t — $m 

WtLtzo NMR;il:J:or, 7b<9 6 %7Kf^b£*LTl^.& CI <t 7&<#*n 

ofc (Mw=2 7 8,000. Mn = 1 7 2.000) . 
[026 1] 

mmm 3 2 

t -B u N BIXfil//E t T DlXfyKD50 : 5 0 3*°'J7- 

*»«##£ffi*.a-3£*££-*rr& i oom i otf^^miz. h;n> (4 

Oml) . y ;U7^;U^>7j;U/H>^CD t -^fJUXf^ ( 1 . 9 4 g „ 1 O m 
mo I) „ fh7V^P K^-tz^TDv/U/i-C^^^X^^UXX^yb (2.32g s 1 
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Ommo I ) &<£l>*1 — ^4Mr> (0.050ml, 0. 4 mm o I ) ^gALfc 

o £<0ft#$ftfc58Jfci::JSfflSfln?5m I £> hJH^©t*x (hU^a^ 

*>;U*X 7 -r » ^^v'Jf^L-f-^Av^PU K (34mg, 0.042m 
mo I) mm&mtiaLtzo 2B#fH1&. ffb^cTKVT-^^itfljMeOHlCjfs 
JbDL. 5M?»U ISTtKH^tfc. 3. 1 g (4X^7 3%) G)7pJ ( 
Mw=3 5,0 0 0. Mn = 22,000) jWhMR* tlTco 
[0 2 6 2] 
Hm^iJ 3 3 

t — B u N BlXf ib/ E t T DlXfJKD 5 O : 5 0=17KU"7— 

«»«##£«;LaoS*££-*rr£ i oom i (Dtf^xjffiic, h;ux> (4 

Oml) ( J )\,i£)\,*^>-h)Vif^W.V> t -^H7f;i/ (1.94g t lOm 
mo I) % f h7V^P KT r -tl>±i;U7t-C>^(DX^ > ;UXX^^ (2.32g. 1 
Ommo I ) -^^-tZ> (0.275ml, 2. 2 mm o I ) £}SALfc 

o C©iSi$$*tfcj§;'SlCjlffl;gJgr-5m I <Z> MUX |f X (MJv^P^ 

V^X7-f» ^>v'Jf>JI/f-9Ay^P'jK (3 4mg % 0.042m 
mo I) JSja^aanLfco 2lHF B m, #bft*:7KV^-^&£iMMeOH|Z;jis 
flDU 5MilfcU JtffiT-Cte«*-frfco 3.45g (JjX^8 1 %) (DtK'JV— 
(Mw=8,000, Mn = 6.000) tf\El)\S.£tltz 0 
[0 2 6 3] 
H»J 3 4 

t - B u N BlXfil'/ E t T DXXfiKD 5 0 : 5 O =3 'J V— 

*ai*##$fliiLa-3S*^^*-r<5 ioomi (Dtf^xjffii^ h^x> (4 

Oml) . y ;U7K;U^>*;U7tC>^<D t -7*^l/XXf^ (1.94g, 1 Om 
mol) > f □ K^-tr^^U/t^lgOX^UX*^ (2. 3 2 g> 1 

Ommo I ) *5<£tf 1 -^^r-tr> (0. 6 2m K 5. Ommo I ) £&ALfro 
C(7)JS#^tL7c^lCjlffl;^JtT'5m I <D MUX V^Cft t* X ( h'Jv^P^V 
;U*X?-f» ^y'Jf^f-^Q'Jh' (34mg, 0.0 4 2mm 

o i) mfezmaLtzo zmmik. m^titztfv^-mfez&mMeOHizmn 

Lv U m^T-C:^^-&fro 2. 7 5 g 01X^6 5 %) OtK'JV— A< 
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[0 2 6 4] 

mmm 3 5 

t-BuN BIXf^/E t T DIXfiKD 5 0 : 5 O^tK'JV— 
*««^#^flt5LE.^fiJR$^-rS 1 0 0m I (Dtf^Xjffil^ h^X> (8 
Oml) . / JI,tOl/^>*;i/7H>i(D t -^f ;HXf;i/ (3.9g s 2 Omm 
o I) . =r h7V^Q KT r -tz>^j;U7K>^(7)X^ J »UXXir;U (4.64g, 2 0 
mmo I ) fccfcUM (0.088ml, O. 7 mmo I ) L7r 0 

ZC7)it^$^L7c^lCJlH;gJtr'5m I <D h;i/X>4>CD ( h 'J *>>7 n^Jp*> 
JUt^X 37 f » 'OvUf^f-'^Av^PU h' (68mg, 0.0 8 3mm 
o I) L 7c o 2B#Pb^. l^^f-JH-f^ (0.030m U 0. 

3 1 mmo I) £;£7JQU 2 B^if}* L7r 0 
[0 2 6 5] 

f#^tL7r^-^JS7K'J V-^^v'j73y;b*^AICilLr. Bffe (Ru) £ 
Rfc£L7r 0 #t>^7c^^MiljMeOHlC^PLr>m^-t±. 5i!i|XjfcL. K£ 
T8 0°C-e— Rftl$;^$-l±7Co 2.6g (J|K¥3 0%) (DtK'J^— (Mw=4.0 0 
0. Mn = 3.000) 7&<lsmR$tL7Co 
[0 2 6 6] 
HSfctfiJ 3 6 

t - B u N BIXfib/E t T DlXfiKD5 0 : 5 O ^tK'JV— 
^ffiiCit}f^^fii^fioM*^^-r>5 3 0 0m I (7>X^>UXiP»DJ£JEfS 
[C. h;bX> (8 0ml) „ J ;UtK;U*>2UU7£>^(7) t -^fJUXf^ (3 
,9g, 2 0 mmo I) , "T h => is*? p KtMz ;utK>^(7)x^;uxx ^r;u ( 
4. 6 4 g. 2 Ommo I ) 1 — ^^"fe> (0.088ml, O. 7 mm o 

i ) &®ALtzo ^(Dmw£*Ltzmmzmm : ,&&v 5 ™ i <d h;n>*rot*7. < 

hUv^D^vm7-f» '<>y l Jf>^f-^Av7 0iJ K (6 8mg 
. 0.04 2 mmo I ) }g;*$£;£7JD L7c 0 2B$H8L 7Kf?t (7 5 0 p s i g) £ 
JS0SIC^7JPL. l&mZ 1 7 5°C|C2 0B$r B m^L7c 0 
[0 2 6 7] 
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»t)*l/=JS«*ia*JMeOHlcaADLT2tlR$H±. U 1^T8 0°C 

V— %L$L$L£l±tz 0 3Kl5g (l|X^5 9%) CDtK'J-7— (Mw=30,000, M 
n = 2 0.0 0 0) jb<[HlJR£jh,fco NMR&lC«fcoT* »3 tK'J "7— f* 9' 9 %J2l 
±7K3IHb $ tlX I* & C <t ff&fr o fc . 
[0 2 6 8] 
H»J 3 7 

t -B u N BIXf^/E t TDlXfM6 5 : 3 5 nTff'J"? — 

^i^fl^If^^tS 2 5 0ml CDAJg^^XzHZ. h^X> 

( 1 6 om i ) . y ju7K;u*>2j;u7K>^0> t -^;nxf;b do.i g , 

5 2 mm o I) „ -r h =? □ h*f4r JU/fO^DX^UXX^U (6.5g 

% 2 8 mm o I ) £5^1*1 (0.176ml, 1 . 4 mm o I ) ^SA 

^^r^>;U/txX7-< » ^>v'Jf>JI/f-OAy^P 'J K (131mg, 0. 1 

6 Ommo I ) $gj££S&*0 Lfc„ 1 6B#MflL If^t*-;H-f^ (0. 0 6 
0m U 0. 6 2mmo I ) £;3sjjQL. 1. 5 B#fiSHB# Lf= 0 b>^fc/"K 'J V— 

IC^ADL. 5fflJ|Rj*U K&TX&m£l£tzo 9.69g (HR^5 8%) ©tK'J 
"7— (Mw=4 2, 0 0 0. Mn = 3 1.0 0 0) ^InliJX^n/co D S C;4£m> 

T#7X*ff£M (1 1 o°o zmfeLtza 
[0 2 6 9] 
3 8 

m.m^m^r^> I 0 Om I CDTD^XflllC. H»J3 7<Z>/K'J V— 5. Og^T 
H F (80ml) '*lZ;g#Lfco t>tlfcjt;^^ 3 0 0 m I <D*t > ls7,mM<D 
Sf&SSI^LTCo (T;U K'J -y^A^SALfc) 7>U£:H&Jg±£>5 w t %<7>/* 
25g, JSCS^IC^ALTro ^IC. t£J5J&3§£ 1 7 5°C*r^0gft 
U 8 00 p s i g(D7kmx1mEELtz 0 <hl±:fr£ 9 . 5 ftMUft Lfc f# 

— yU+l^/^^-Sfro NMR;£lCj;oT. f# Z>fttz^ tK'J "^-l* 9 9 %£Lt7KHt 
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[0 2 7 0] 

mmm 39 

t-BuN BIXr/b/E t T DlXf^KD 5 0 : 5 OZJ/K'J-?— 

*««#»$iiflog*$^t4 1 oom i otf^xjfiiz, h;ux> (8 

0ml). y Jls7$)l,*>± )17$>%&(D t -^fiUXfil/ (3. 9 g N 2 Omm 
o I) % f h7V^a K^^JUTft^ggCDX^UXX^b (4.64g. 20 
mmo I ) fc«fct£l — ^^-tz> (0.088ml, 0. 7 mm o I ) ^gALfc. 
Cl(D^^tl<fcjt^lCj^ffl;SJtt:-5m I 0) bJUX fc*X (h'Jv^P^V 

;U*X^-<» ^>v'Jf>JI/f-7Av^PU K (68mg N 0.084mm 
o I) jgj&^JjQLfco 2B#r«!]flL l^Utf-VUX— (30;/ I) ^^»DL 
TJ5J&£i>3- hX h-y^-fr, »€>*i.fcS^lto£l . 5B#H«^Lfc 0 
fcjK'J T— *y;U*^AlcfflLT R u ?j£;t£Efc£ L, * * ^ — ;U+I= 

-0)Mwli4 6, 60 0 (Mnli3 3,7 0 0) t'fcl), I R . N M R fccfc t£ T G 

[027 1] 

H»J4 0 

P*3SP#«^3 0 0ml <7)X^> UX£$^— U— ^ICX^;U2 4 
X- h (9 9g. 0.7 mo I e) tmtzlzmftM£tltz*><7 
£v>X> (4 6.4g. 0.7mo I e) £&ALf;: 0 ZCDmn^HtzM^^: 2 
0 O°C£T'}J0i&U -IftttfLfc. 3feJcBEJEJ£»£Jfr*PU -£0>l*H5*to£Rfc5&L 

tz 0 mhlxtz'gmktsintzs ;utK;u*> (NB-CH2CH ( c H3) c (o) o 

CH2H5) &MQm'g\Z&^xmM-$-Z>t. iM0.0 2mmHg|:fc^T|!l 

4 6-4 7°cx*&&ztt)<t>fr^tz 0 mtm&Gc&iz&'DXftmTtzt. mm. 

^98.4^b99.3% (Jlfc&g^) X&&^£fi<t>fr^tzo lXm&±tiWtlO> 

[0 2 7 2] 

H»»J4 1 

t-BuNBIXfil (NB-CH2CH (CH3) C (O) OC2H5) 0)40 
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: 6 0 — 

(5 0mi) % y ;u^;u^>*;u/1?>^(D t -^;nxf;b (2. 7 g% i 4 

mmo I) &<fct/Hj!ifc#IJ4 O0IXf^ (NB-CH2CH (CH3) C (O) O 
C 2 H 5 ) (4.4 g> 2 1 mmo I) £j£ALfco C <D«** **tf=»jftlZ®ffla 

j£t?hux> (imi) tpo (Hux» ni (C6F5) 2»J***ftiL. 
tL/c^;-g^5 0°c£lfJ]DgfcU 3l$ra«#£«fcl*fco tH'Jv— ;n=a 
«*-a-fc«, 5i&L?Co »&*lfcH»*tTHFlZSft»»*-fr. *>i§L. 

, f©It/l<2.66g (Mw=7 0.000, Mn = 39,800) "Cfe-SZ*!: 

*#t>*U &*g£t»-&£ J ?-(D*m;!><1 . 52g (Mw = 60,650, Mn = 3 1 , 

ooo) tfeszt^ofco 3^'j7- o^ttwii. comitmt< 

[O 2 7 3] 

Uli 4 2 

t-BuNBl^ (NB-CH2CH (CH3) C (O) OC2H5) ©40 
: 6 O^tK'JT— 

lif^^IifiOgI#itTl:fe^2 5 Om lOtf^Xffil^ y^PP 
(200ml) % J )\,*S)i,*ls±)\s?£->Wa> t -^fjH^f^ (7.7 
6g, 4 0 mm o I ) & J: tfHJfE09 4 0 ©IXf^ (NB-CH2CH (CH3) 
C (O) OC2H5) (1 2.5g, 6 Ommo I ) fc<£#2, 6— *s— t — 
tf'Jv> (2 8. 8 g. 0.2 6 mmo I) $&ALtz 0 C<D««t*tLfc}S?ftlCS 
ffljBJST?, 7U^^7V9A7P7-f K~*f* (0. 1 8 3 g. 0. 5 mmo I ) 

t^*r-y-?)u*nT>T*:>mm mm) <t£v^anx*> omn 
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tKu-*— »«£-mbft* (4 P s i©jE*) T?4 8i^ra«iaLr/^^'t7Ajs 

/Tt$3tl8*-B-. 0. 4 5//<7>:7>r;U$ — -e%au M^lbL, igfiJ^^^ — 
^M^ttll7. 9g, Mw=1 1,600. Mn = 7,000<D3/K , J7 
— ($E<b^3 9%) &mtz 0 *#t>*Uc:3 7t?'J^-li. I R. NMRfcefct/TGA 

[0 2 7 4] 

mmm 4 3 

c o t y ;P7t?;u*>- 5 - t - ^^uxx^uo&m^ 

tftf'Jv> CO. 02 5 8 . 0. 1 6mmo I ) ©Jft&ffHb* * X — ;U»*£, 
KlHMb*'*/— JUrcfcflSLfc/^S^A (i n T-tz^— h (0.01 2 g. 
0.0 5 3mmo I) IZ^fiDLTco CLCD^IC, flftIfcf|Hb> £ J — MZ^M Ltz 
p- h;bX>X;U/tx>M (0.045g. 0. 2 7mmo I ) JliDLf:, *#£>*l 
fcIfefl)^l:^>V'+; > ( 1 . 7 2 g % 1.5 9mmo I ) <D* $ J — ;U (Jft 

MHb) mfc&mtiaLtzo 5 o°cic^&Lfcx^>ux$KSJESic}£A 

Lfco CCDJSJ^IflC 100m I CD (7;U3 >T?J&S£iHb£;h,7c) MeOH^O 
y ;U7ti>U*>-5- t -^f;HXfJK5. 14 g> 0.027mo I) £l£A 
Lfco I^J^JS§l^-^b^-e6 0 0 p s i g*T?*Qj±Ls 6 5°C3ZT' : ,&Sbtzo 
4.5B*1«ft, -K^bitt*$tfe#, SE£J£*£**PLfc. i££J&§§fr£>CDt:>^ 

'>MCDT H FCZ^frU 7K*M * ^ — JUCD 2 5 : 7 5 S^?fc*lzti> o < y <!: 

[0 2 7 5] 

HSt5^"J 4 4 

> (0.43g, 0. 4 Ommo I ) , tf t°'J V> (O. O 0 6 2 g 
, 0.004 Ommo I ) „ ti&lfiP d (MeCN) 2 (p~ b JU^lsX^? * * 
— h) 2 (0. 00 7 0 g s 0.001 3mmo I ) CDIft^Hb^ft^^T H F 
/ J — (3 5m I / I 5m I ) 5 0°C^V)^tz5 0 0ml CD££ 

*L/=*^>L/;*MS!JEJC»lZ»ALf;:o CC7)J5J£tllC. 100m 10) (jftBK 
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ittS&lf&igiZtltz) TH Fff£>/;U7t-0U*>-5- t -^fjUXfJl/ (5. 
14 g> 0.027mol) ^JSALfco l£J5J&3S£-^b0tf?§-e 6 O O p s i 
g^-e*Dl±L. 6 5°C£-e;£#>7co 1 2. 5B#P^& S I£J5JS3t£9 0°C3re 1 . 5 

mmunmLtzo -m<tmm&&$. mR^^y%mLtz 0 

^IM(DTH F(Z$frU 7K*M £ / — ;K7> 2 5 : 7 5 M^^lZltp o < y <t 

[0 2 7 6] 

45^b51 

>ck y Vh£l^^J££W-f £0 (x-f— [T. Nee nan] s «f 
-f+>KD7. [E.Chandross] % VX'T.ZJ^^- [J.Komet 
a n i ] tS&ZfTt-— . t777. [O. N a I a m a s u] v l"X?; *J =?)\,^)\, 

hP— -^Xftffi [M icroelectronics Tech no I o g 
y] fl)^-v1 9 9, SSe«fc«):tf/<y^-i?>^fl)fc«)©7K l J 7-, ACS 
y^>7AvU-Xl6 1 4. H»# : •<—. U-f^V^X [ E. R e i c h m 
a n i s] . V— . jf^U [C.Ober] , XX. -?<7 K^U K [S. M a c D o 
n a I d] . T--f — . -f [T.Iwayanagi] 23 <fc tf-T" ■< — . -v 

£/K [T.Ni sh i kubo] . 1 995^4^) 0 f£^&*J#:2 4 8 nmDU 

HbvX t KPJr->X^U>(±1 9 3 nmfCfcl^-C 

2. 8l!R^gJ.-^ h/5^n><Z)&^Jg£*rt&fc#>, ^CD^g-eiibixX 
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±tzmmmi~is^xsstwztitzm* (o.oie±o.ooi g ©^° 
itfr 0 * j\sJ±&-mzm$ittzo m^Htzm^^^ Ftomz?*)^ 

[0 2 7 7] 

i£^;bAa>j£tt*£x'<£ hju£, ^-+>-uu7-7A^9UV/v i s 

ffl£3 O 0 nmfrio 1 8 0 nmfCfS^Lfco ^3? -< ;UA(Z> 1 9 3 n mlzfc It-S^R 

9 3 n m(cfclt3ft3^J££;Ti'J5t Lfc 0 ^^lilTfl>«lc^-r o 

[0 2 7 8] 

[*1] 
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T-tz^— h (PGMEA) IZ 1 5 w/ v %(D@JB#-e?&jb\U C^XlC±IEH»J 
[O 2 8 0] 

m^titzmfczo. 2 ti<DT?n> (&mmm) u^*— vzs&Ltzo 

b»^^^^f^v/V7f> (HMDS) "CfT^y ^^Xfcv'J 3 >^ 
x-/\_hlCXt°>3- hit UvX hJf£ff2j£L7co i£&M£9 5°C"C1 flJHK 
— ^ Lfc„ SfefC* |^7^;UA^*— [Karl Suss] MJB3UV 
2 5 0?&mfrt>m$tt£*l&&g:l3<2 30^b250n m(Dr B 1CD^^^IC^ 
^VX^^^LTE3feLfco ^ft^/i:^ 1 2 5°Cfrt> 1 5 0°C"e 1 # 

[028 1] 

gr>x^ Ali##14it^^-e^-r & Chic J; y #^lc^^fpgpic ^n^> 0 C 

AP-T>SCi:|-J;oTJ: yfij^fi (3 6 5 nm) IZ*J LtilS y . fc&lMi 

my&0>&O\Z) ZLftl>(DmWl 9 3 nm|C^3t^r|^lC'|SL^^^Jg^^•r 

*zt3b<«iB$*ir^*a>-e. ^ysafcfi (i93nm) izttL-ctigj&^t!-*: 

[O 2 8 2] 

5 2 

t'y^P [2.2.1] ^^ > K-5-x>-2-^5 1 ;UT-b J f— Y/J 

: 2 1,000) tfu>-sfy n— J^/ f;n- ^r)VT^L7— H (PG 

MEA) IC 1 0 w/v%0)@^^-C:^Lfco h 'J ^i-^XJI/^-^A^+l- 
:7;U:*PT;Mz*— h£I£/1<'J V— leftLT 1 0 w/w%(7)^*Pa-I?^AnLfro 

#£>*LfcUv* k^jua^o. 2 //a>^p> (ggfOTi) ^^r;u^— tf^ig 

Lv ^^W^^^^f^-e^tj SftfcvU =1 >^X— /\±|Z 5 o o 
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r pmt3 OfJMUL f(Dt 2 , O O O r p 2 5 » t°>3 - h Lfco Cft 
^fel^—? Lfc&IC, 5 0mJ/cm2(DMii«^M^ (24 0nm 

tt& * -e 6 o &MSMfc-r * - 1 ic o T ftttfflt vII^A^ t> ttfco 
[0 2 8 3] 

mmm 5 3 

t'v^n [2.2.1] h-5-x>-2-^^;ux^;u^-^r+f h/y 

;UtK;U*>(7> t -7"f^XXf;KDN i A r f ftfe^^fflt^c^*^ 

^7P [2.2.1] ^^h-5-X>-2-^^;UX^;U^-^Fif^— h (8.57 
g. 0.0382mo I) „ /;UtOl/^>©t -^f;HXf;i/ (7.42g, o 
.039 2mo I ) fc<£l/3 8m I fl) h^X>^ALfco -vt^m^ [tfX 
/\-7;i/tP7i-;i/-7^KD h;H>ift, (To I) Ni (C6F5>2] 
(D^tQl&O. 1854g (0.38 2mmo I) © (To I) Ni (C6F5) 2^ 
5m I CD h ;UX >|Z>g^?-r -5, C<tlCcfc oT F^-f tf^XWeSSttLfco 

m^Tl^fcLNT5^||]!te^tLfco nbtltzmfeZ h;.H>-e#RU tKUT 
— JlstplziXMZlttzo 2fcJBLfc?K J J v-£oi§U 7-tz h>T?2t 

K^TT?-Wfe<£l**-frfco 7K'J^-(7)mg|ilX«l*7. 6 2 g (4 8%) r 
fco/-- c /KUV— (D^MliGPC^^T^ttlfbftfco Mn = 2 8.0 0 
0fc«feU:Mw= 5 6, 0 0 Otfeof;. zjtK'J V— CDN M R^flflC J: oTs 3 ?K 

[0 2 8 4] 
5 4 

t*v^a [2.2.1] ^^h-5-x>-2->^;uT-tz^— h/y ;utH;u^ 

>CD t -T^UXX^KDa/K'J V— (H»J 2 1 ©tK'Jv— ) (SWStf?-* 
: 2 1,000) t°U>^'J =i— ;i^E/ ^ f^l— r^UTiZT 1 — h (PG 
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MEA) IC 1 0w/ v%<Dmm#vmMLtz 0 v7'J — Jl>B— 

^OT^^E*— h h7- [Sartomer] 1012) 

— ClfcfLTI 0 w/w%<D^iD*-C^DL7Co t#<=>*L7c^vX h^-f^UA^O. 

2//cdt l 37d> ^-f^^— T*3i§u 5&£^-*y ^uvv^-tf 

>-eTiy £*L7~V'J 3><7x — /\±|C5 0 0 r pmT?3 OfMUL ^-(7>&2. 0 
00rpmt2 5»t°>3-hLf: o C^X(Zj:y % J5£ 0 . 7 # (D/ftfff b 
ftfco 1S^^9 5°CC0^^ H^U— KT? 1 ^ral!^fiEL7c^(C % 5 0m J /cm 
2 ©tt«««T?*mSiai*'» (2 4 0nm) £531 7X^7 LTS*; Lfco 1 
2 5°C-C 1 »IHI?KX h^-<7 LfcgL 7K14*at4>-e6 0»MiR«-r*Ct t«feo 

[0285] 
5 5 

t*i>?P [2.2.1] ^ I — 5-x>-2->^;UT-fe J r— h/y ;u/t?;u^ 
><Z) t -^;uxx^;k7>=>tKu^— (H5£#J2 i OtK'J^— ) (^t^i^^m 
: 21,000) tf 3 — ;u^y y — f^THzf - h (pg 

MEA) |:i Ow/v%WraigLf:. y7'J-^3- h-7ix^^7 
Jl/tP7>m- h h7- [Sartomer] 1012) £^/K'J^ 

-|:JtLT1 0 w/w%(D^7]DMT:^7jnL7Co f# £>*L7c U h ? ^ ;UA£ 0 . 
2//<Z> J r!7P> (SftM) -C*>fflU hfo*^*-* * =f-)\s v*>^+r* 

>^T8y £*lf-V'j P>^x— /\±|C5 0 0 r pmt3 OfMBL -£0>&2, 0 
00rpmt25W B Uf>3-hLfc o ZtllZ&V^ J?£ 0. 7 ©IA^b 
*L7Co KttlB$9 5°Cfl)^'> h^U— K-C 1 ttRfl'*— ^ Lfr^l^. 10 0m J/ 
cm2©Mii-(?i^iMi (2 4 0 nm) £53I^X^ LXMft Ltz 
„ 1 2 5 °Ct* 1 #|HI*Kx LfcSL 7K14i&»*T* 6 08>fyj2Mrr 5 Z <>: ic 

«fcorw«tfifta)7Ki?^iiifl»b<#e,*Lfc. 

[0 2 8 6] 

5 6 

tv^7P [2.2.1] ^\^S-5-x>-2 ->^;n^;bt^f U- h/V 
;UtK;U^>(D t -^HXfJI/ (^EJUJt : 7 0/3 O) (ON i A r f 
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^P [2. 2. 1 ] ^3? h — 5-X>- 2->f;Hf;bt^fU- K (14.8 
g. O.0663mo I) „ ./ jUTfrfU* t -^f;HXf;i/ (5.52g, o 
. O 2 8 4 mo I ) 1 3 m I <D h;UX>£gA Lfco — ^^UttJflt [If 

z?)i,sj-nz>zc— )V— v*T)\s<r> h;ux>n^ N (Toi) Ni (C6F5) 2 

] CD^iS^O. 2296g (0.47 4mmo I).© (To I) N i (C6F5) 2 

jBT?«M*TicfcL^T5i^raSlte$*i./=o h;ux>r^#f?L. tK'J 

V— £ii*J>£y-;UEt>lc;tl££-t!-fco StlRLfcTKU^— £^i©L. T-tzh>"e 
SfeSML &QTX*-ffi.$im£-£tz 0 tK'J V-om?l|iJX«l* 1 0.15g (5 0% 
) -Cfeofco 7K'>)V-(Z>^aiiGPC^ffl^r#m#ltt)tLyi:o Mn = 3 5, 
O O OfcJ:t;Mw=9 8, O OOTffcofc. =1 tK 'J V— (D N M R^JC^ o T „ 

[O 2 8 7] 

mmm 57 

Mis^U [2.2.1] ^Zfh — 5-JL>- 2 ^;UT"tZ^— h/V )V7£)V* 
XOt -Z?^)m7>'r)l'(D=irt-° , J^— (H»J2 1 CD* 0 'J ^7—) (g&^iSj^iP* 
: 21,000) &zfn t°U>yj n— * f^n- ^JUT-te^r— H (PG 
mea) i Ow/ v%co@ff$^-rr^L^o h V 7xzl^x;u^-^A^4t-9- 
^;u^j- p t;Hz*- h iz^lt i o w/w%0)^Dlt^liPLfc o 

f#t>tLfcUvX h7-<;i/A^0. 2 //<D^^P> (ggOTl) 7^^-t'51 

rprtit3 0W, f 2 , O 0 0 r p mt 2 5 &f B U t°>3 - h Lfco C*L 

P^-? Lfc&fZ % 1 0mJ/cm2(DSjf^S^n^«tSt^ ( 2 4 0 n m) 
^3|7X7^LTStLfcc 1 2 5°C-e 1 »|Hl7t?X h^— ^ LfcgL 7kt£i& 
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[0 2 8 8] 

H»J 5 8 

\zi/<?u [2.2.1] 's^ > h-5-x>-2->5 1 ;uT-lr J f— H/vjutRju* 
><£> t -^nxf;i/©ajK'j7- (HJ601J2 i (DtK'Jv— ) (l&2pifi)^^* 

: 2 1,000) t?U>^U =>— ;U^y >f;H- x^UTiz'r— h (PG 

MEA) 111 Ow/v%(Diff^t'^Lfc, K'j^x^^ux^/tx^^A^^-y- 

r pm-e3 OfJMHL f©t2,00 0 r pmt2 5^F B Ut°>3- h Lfco C+L 

M*— * LfcfcU:* 3OmJ/cm20M^im^Mi ( 2 4 0 n m) 
?5$7X^^Ltl3feLfc. 1 2 5°CTM ^tKx h^— L*:&. 7Ktt^ 

[0 2 8 9] 

mmm 5 9 

\iisOu [2.2.1] 'N^h-5-x>-2-^^;ux^;u^-^rtf : u— h/1 
- (i-xh^v) x^;u-5-y;U/K;u^>-2-*;u7H^ri>u— K (^;ujt 

: 5 0/5 0) (ON i A r f M^ffl^fc*!^ 

^p> cs^m) a«**ifca^#^«tiLf=5 om 1 (DX^xmiz^ t?*> 

^p [2. 2. 1] ^:?h-5-x>-2-y^;ux^;u;^Hf u— h (O. 5 1 

6 6 g. 2.3 0 4 mm o I ) „ 1 - ( 1 —X h4^» X^JU— 5 — J 

>— 2— h (0.4885g, 2.304mo I) fc«J:l£2. 2 5 

mi(Dv^PA^>^ALfco [t*x/<— ^;u>j-p^x-;u^ 

V*T)\,<T) h;UX>|H*, (To I) Ni (C6F5) 2] (DM^O.01 1 2g ( 
0.0 2 3mmo I) © (To I) N i (C6F5) 2^0. 65m I fl)Xf;i/7t 
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Tt-^jldtfc. 7K'jT-a>m«|Jtt*l*0. 0 3 1 5g (3%) -CfcoTco 

(D^MliGPC^ffl^T^^ltb^fco Mn = 5 2, 0 O Ofccfctf 
Mw= 1 O 0, 0 O Otfcofc. 
[0 2 9 0] 
HJfc0»J6 0 

^IXt^HtK'JV- (H»J2 4C0/-K'J^-) OHWSl^S : 4.000 
) &-?U t°U>yj =3— JU^E/ ^;UX— rJbT-fe-r— h (PGMEA) |C 1 5 

^E*— h Wbh7-CD10 10. Zfn fc°U>±J — tK*— h*(Z)5 0%Jt;^) 

A£o. 2 u<r>=rz>uis cs&M) :7-r;u$— T^ilL. *>jR£^-*-9-*^;u 

V V7f >tTl l J J tlf: v U □ >0 x-/\±|: 5 O O r p mTf3 0»H, "t0> 
|2,OOOr pmt'2 5 MslX t 0 >=l — h Ltz a CtL|C<fc y ; J5£ O. 6 jli <Djf 
7b^t>ntCo HS®JH£9 5°C(D7tx^ h^U- hT* 1 fl-M"*— <7 Lfc^lZ. 3 0m 

J / c m2©ttWM-e£rttttt3*<* (2 4 0nm) J5$7X^^LTS* 

Lfco i 2 5°c-e i SHintf* h^<-£ Ltz'&. 7K1*&**-(? 6 o^F B m^-r^ - 

[029 1] 

;uxx-x;KDz>/K'J v— 2 4 <7>/K U ) 4. 000 

) t°u>^*'j 3— ;i^e/ y.^;ux— ^;u7-tz^— h (pgmea) ic 1 5 

w/ v °/o<Dmm^vmm Ltz a k «j t u — ji^ju^-o A^-y-^u^PT >^ 

^E*— H WI.R-CD10 10, ^"P t°U>^)— 7t**— h*£>5 0 
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VV7f>-eTi l J ^nfrv'J=l>0x— /\±|Z5 0 0 r pmt'3 0M *<D 
t2,000 r pmt2 5ftflXt°>a - h Ltz a Ztl\Z&i>) „ 0. 6 # 0>Jf 

jW£>*Lfco MM^9 5°C(D*^ K^U- KT* 1 ttlffl"*— {7 L^&lC, 3 0m 
J / c m2<Dtt|ttta-ejjgmSl«C*tt* (2 4 0nm) ^7X^7^LtI^ 
Lfco 9 5°Cri^7KXh^-<7Lyi:^s 7X14^*^ 6 O^lffiRftt & C t 

[0 2 9 2] 

HSfe^lJ 6 2 

t'y^P [2.2.1] h-5-x>-2-y^;ux^;u?f^+f K/y 
;u7t?;u^><D h g^f^v'jjuxf^ (^uit : 50/50) i Ar fftfe 

[2.2.1] h-5-X>- 2-^f;Hf^+-y : l/- K (1.54 

8 4g. 6.9 0 4mmo I) . J ;UtK;U* >(0 h U ^ ?JU«> 'J ;HXf^ (1. 
4 5 2 3 g. 6.905mo I) *5J;l/6. 7 5ml 0)v<7 □ ^^f-tf->£&A Lfc 

) N i (C6F5) 2] M^O. 0 3 3 5 g (0.0691 mmo I ) <D (To 
I) Ni (C6F5) 2^ 1 • 9 5m I (Dx^^T-tr-r— KJc^jg-r^Cirlc^oT 

«/ v-5t;^lc^PL^o i^J5J^(*MS-eiS^TIwfclNr5B#rBlll]!iS^ti^o 

-tz I^Tt-^iJtfco 7K»J"7-©m«|J|R*l*0. 2 6 7 5 

g (9%) -efcofco K'J^5 1 ;uv'j;u»(D^K^^ < i:^r^^>^1'«gS<D 

[0 2 9 3] 

H»J 6 3 

ffl&?&i3)i,m&&itLxto%titzm*-?is'( o [2. 2.1] *n 

^ h - 5 -x>-2 — ^^^UT-tr-r— h/y;Mi>u*>o) t -7"f;nxf jkd 

^— tH'J^- (HJ6^J2 5 ©tK'J -7—) («PP*M**dt: 3.0 0 0) &Zf Ut? 



(112) 



t$g2 001-516804 



U>^'J n— Jl/t/ * =f-)\,?L— TJlsT-tZT— h (PGMEA) |C1 0w/v%fl) 
;i/h7- 1 0 12) £t£7K'J fc*} LT 1 Ow/w%01iDiTIJDLfco f# 

t>tLf-i^vx bzmvA&o. 2/i©f7D> (SMfflE) z> 4 —x* *>i&L 

pmT?3 0&NL f0t2, 0 00 r pmt?2 5fj-fal7.t°>3- hLfco 

cfc y . j? £ o . 5 a omtm^tzo m&m& a 5 °c<z>* 7h^u-hti 

<7Ltz'&lZ. 5 0 m J / c m2(Dj^^ft-e^HlSt«CWi^ ( 2 4 0 n m) £ 
^X^^Lt|3tLfco 1 2 5°Ct? 1 #MtKx S*— * L*:&. 7K1±^S 

[0 2 9 4] 

H»J 6 4 

tfv^o [2.2.1] t- - 5 - 2 - ^ ^;n^;^- h/y 

;u7t?;b*><Dt -^^;uxx^;K7)=i7K'j (H»J2 2<DtK'J "7— ) 

tSj^^M : 2 2,000) ei/V^U H-^ / ^ f JH-fJl'Ttf- 

h (PGMEA) IC 1 5 w/v %CD@ff^T:^^ Lf-o h 'J T 'J — JU^JU* ~ ^ 
A^-y-^M-ny^^E*— K h7- C D 1 0 1 0. ^Ot°U>*— /tf 

h*tf>5 0%jt;^) ^^tK'J V— IC^LT 5 w/w%(7)^Pa:-e^PL,fco 

f btifc L/ vx h 7 -r Ji/A ^ o . 2 fl)f 7 p > (SftiM) ;u^— -c^i© 
u ^^^^-b-^^juvv^-tF^-eT^y ^Hytv'j 3>^x— /\±ic5 o o 

r pmt'3 OM -£<D&2. 0 0 0 r pmt'2 t°>3— h Ltz 0 C*l 

l~<fcy. J?£ 1 . 1 /i(DJlA^t>^fro &3ft0t£9 5 "CCD**;/ h^U- hT*1 # 
fUJ^-^ L/i&l~. 3 0 m J / c m2oM«lt*t^iMi (2 4 0nm) 
£5£ VX^£^LTS#Lf:: 0 9 5°CT* 1 ftNltf* Lf_&. 

[0 2 9 5] 

HWJ6 5 

tfv^n [2.2.1] ^•^h-5-x>-2-y^;ux^;u^-^r-tFu— h/y 
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42 g (1 2. 5mm6 I e) <DJ Jls7fi)U%> ><D t — ;HXf ^, 8.57g 
(3 8. 2 mm o I e) fl)t*y{7 0 [2. 2. 1 ] ^ Zf h - 5 -X >- 2 - * =}-){, 
3L=?)\,**r+?[s— K 5 0ml ©Igti©v^ P >^AL, fifctlfc 

fiS*.*: 10ml (Dtf^XjffilC, ^ V— ^M^CDJ±^5 00/1 "CO. 0365 
g (0. 1mmo I) <07 l J;i'/\7V'!7A^D7'rh'Zift:i, 2ml0v^P 

□ X$ >£gALfco E"J<D 10ml (Dtf^XflllZteO. O 3 4 4 g (O. 1 mm o 
I) ©A^^JI/tPT^ViSiZm I ®V^PPI^>$gALf:, fi4 

'J >v£^T^E/ V-^&IZ^DU t#b^/cJ5J^;l^^ 6 0°CTf 2 

[0 2 9 6] 

HfflSftl 6 6 

tfv^n [2.2.1] ^^h-5-x>-2 - >fjnf;^-7f:^- h/y 
;M0u*>a> t -^^uxxt-^outK'J (HJ£0iJ2 2007KU v— ) (ftsp 
Ki^i : 22,000) f^Pt°b>^'j=i- y^;n- J f;u7 7 -b^— 
h (pgmea) iz 1 5 w/vo/oommft-emmLtzo h^y^-j^jv^-^ 

h*tf>5 0%^&) $tt7KU7— 5 w/w%(D^JP»l?^DLtco 

ttbtifcUvx h^-r;uA^o. 2//(7)7 L ^p> (fiftim) :7-r;u$— -e^ig 

r pmt3 OfMHL ^(7)^2, 0 0 0 r pmt2 5 fJ?Fe1X t°>3 — h Lfco C*L 
iCc^y, J?£ 1 . 1 /iCDJl^btlfco m&mt: 9 5°C(D*';/ h3fU- h-t? 1 # 
IB]*— 2 LfcfcfC, 15mJ/cm2©M«t-P^«MjS ( 2 4 0 n m) 
^C^y'X^^^Lr^L/co 9 5 °CTM ^tK:* h*—^ Lfc&. tK14^* 
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[0297] 

t'v^p [2. 2. i ] ^^h-5-x>-2->^;u^^>;u*— 7tf*— h/v 

;UtK;U^>(D t -^^XXtJUCDzitK'J-?— (HJfE0>]2 30>/K'J-?— ) 
iSl^m : 2 2.000) £3?P fc°U>^*U 3— Jl^V ^?^UX— ^JUT-fc^r— 
h (PGMEA) IC 1 5 w/ v %CD@ff^-ejt<lf Ltz a h 'J 7 'J — )\,7.)\,-fc— 0 
A^^r-y-^^PT^^ 1 ^^— h (t;i/h7-CD10 10 t ^Pt°U>*— /K 

h 5 o %?§;■&) £fM*U"?— iz^lt 5 w/w%©a*r^AnLyco 
u ^^^yfjivv^f^-eTiy SftfcvUp^x— /\±iz5 oo 

rproTfSOfWII, f0)t2,OOO r pmt'2 5»lf>a-Hfco Clft 
iZcfctj, J=£ i . O//0)Jf jW#£>;h,7co l£&M£9 5°C(D*~/ bZfis— HT? 1 # 
0 Lfc&IC. 3 0 m J / c m2(©tt*t«*-ej|jSn»flC»« ( 2 4 0 n m) 

^53lvx^^^Lr^Lfco i 2 5°c-eo. s^tKa h^— 1 Ltz'&. 7K 

[0298] 

mmm e s 

t'y^o [2.2.1] ^^h-5-x>-2-^^;u^;u*— tK*— h/y 
;U/t<;u^>(D t -^f;nxf;KD3/K'J7- (ll]!ifc#J2 3 ) 
1S)^S : 2 2,000) £!?P t° U>-7*U 3— )\,=ES *J-)i,3L— TJUTiZT— 
b (PGMEA) IZ1 5w/ vO/o&mmftVmMLtzo h U7'J- ;UX;U/t^-'t7 
A^7;i/tP7>m-h (Wh7-CD10 10, ^Pt°U>*— 7t? 
^-h^5 O %;§;&) £i£*°'J V— |C*fLT Sw/wWroiJnit'^DLf:,, 

U £5ft£^M^^;U5*$/^-*>T?Tfcy ^Hfrv'J^^x— /\_hlC5 O O 
rpmt*30M, f(Dt2, OOO r pmt 2 5&f B 1Xlf>3 - h Lfc» ZH 

iccfcy, is? 1 . o v<Dmtfmz>titzo m&m&9 5°c<dt\-.v k^u— hn # 

LfcfclC, 3 O m J / c m2fl)M^it'i^iM^ (2 4 0nm) 
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£53|VX££:frL-CM3fcLfco 1 50°CT50. 5^m°X Lfct, 7K 

[0 2 9 9] 

6 9 

7K;i/^>ot -^f;n^f;K03 5/6 5 r E;u%7K^-(b=i ?K 'J (HJ£^ij3 

7(D7K'J^— ) : 2 3, 0 O O) |^PtfU>f U^-^/^ 

^;ux— ^;UT-tz^— h (PGMEA) IC 1 5w/ v%(Dlff^t'itgLfc 0 h 
, J7 l J—Jl^XJU7^-^Jx^+)-yj^nT>^'E^—h (V-)l' h"7 — C D 1 Ol 
O. t°U h*<D5 0%;§;i£) $»7KU"7— lC*tLT5 w/w% 

(D^Ana-e^PLfco f#b^ifcuvxh7^;i/A^o. 2i/0)f 7P> (ska 

>>7i-/\±IZ5 0 O r pmT?3 Og>|Hk ^<D^2, O O O r pmT?2 5f0fflX 
tf>P-hLfc 0 £*llC«fcy, 1. 1 X/G>JB*<»S>*Uj:. mfam&9 5°C(0 
fry h ^U- K-p 1 flflJK— J7 Lfc&lC. 30mJ / c m2©flfc|«ft*-eaS*M* 
ftlttft (2 4 0nm) ^rH^^X-^ ^LTljt Ltz 0 1 2 5 "CT* 1 . O 5MHtK 

[0 3 0 0] 

H»J 7 O 

7tOu*>(Dt -7f;nxf;KD5 0/5 o^;u%|^7K^b=3^'j v— (HJfctfy 

3 9©/fU7-) (t&^iSl^i : 3 4 , O O O ) &Z?U tf U>-7* 'J 3-^7 
7^^;UX— ^UT-tz^f— h (PGMEA) |C 1 5 w/ v %0>gff$#-C^ Lfc 0 
K 'J7 U— ;UX;U7tx^«^A^JF H t^;U^-PT>^ i E^— h Wl/h7-CD1 O 
10. 3fP t°U>7J— Ttf*— h4"£>5 0%it;"$) £i£/K'J 7-|:^LT 5 w/w 
%G>aS*D*T?**DLfc. Hbtlt:l^vXh7-f^^0.2/i(0f7P> 

P>^x— /\_L|C5 O O r pmt'3 OfcNek ^(75^2, O O O r pmt'2 5^1 
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°C(^7tx^ H^b— hT? 1 L7c&IC % 5 0mJ/cm2©Miit^ 

^flfctm (2 4 0nm) tt^V X<7 Zft LXMtttLtz* 1 5 0°CT? 3 0 8>Pb1 
h 2 LfcflL 7K14^*« -e 6 O »|||lttt« d <t 1= <fc o T jS»«ft<7>7K 

[030 1] 
H»J7 1 

^?P> 5 Om I <Dl5z>*m^ tlis 

<pa [2. 2. 1 ] ^Zf h-5-I>-2-yf;HfJbt+ 4 fL/- h (8.57 
g, 0.0382mo I) „ ./ ;U7f?;i/*>© t -^f;H^f^ (7. 4 2 g % O 
. O 3 9 2 mo I ) 3 8 m I (7) h;UX>££ A Lfc 0 — ^^r^ftkHE [t*X 

^;U7j-D^x^;U^^'7-;KD h;bX>|g^ % (To I) N i (C6F5) 2] 
O. 1 8 5 4 g (0.3 8 2mmo I ) (O (To I ) N i (C6F5) 2^ 
5m I fl) K^x>|z»^-il:J:ot K^^^Art-efflttLfco l^jStt 

-eif#Ti::fci*T 5B#MHi(g£*ifc, #e>tLf=*?ft* h;i>x u * 0| jv 

JlffiTl?-l!ftft«*1*feo /-K'J^-Omj|ti|XM(i7. 62 g (4 8%) T? 
fcofco tK'JV— <Dft*m.ltGPC&m^TttWLttl+Z>tltz 0 Mn = 28.00 
0fcJ:i;Mw=5 6,0 0 0r'feof:„ zjtK'J V— <DN M R^ttflcj: ot, =JtK 
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